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I 

IKTKUDUCTION 

Prejudices, fears, wishes, pretenses, ratiiutalizations, 
ani?iesi;is, have allowed too little scientific kaowleili^e of 
the (isyclinlo^fy of sex. 'I'he field, however, is impor¬ 
tant, both practically and theoretically. A propcM* task 
for us is to avoid, on the one hand, the Scylla of roman¬ 
tic over-valuation of sex, and, on the other liand, the 
Charyltdi.s of that liead-hurying which we commonly 
ascribe to ostriches. 

'I’he aim of tltc present study is to examine the psy- 
cIuKiaalytic conception of .suhliinatioii, U) test its theo¬ 
retical and practical validity in yttun^ men chosen for 
their apparent ^;encral superiority, and perhaps to coii- 
irihute toward an unilcrstaniiinj; of masculine sexuality. 

(‘lK^nt^cs in the suhjccls’ styles of .Htatement and in 
irrelevant details of their histories, also fre(jiie/it use of 
(|Uotation marks for spoken reports which were not 
takett down ro htuln>, will he understood us means to 
impersonal yet essentially accurate record. 


17 ] 



n 

Tin*: TUKORY OF “SUHIJMA'J'K )N‘* 

One t»f the most dcvrlopnitnh in tin* psy 

chology of scs, xnutfinji to many simlents is tin* 
conception of ‘'subliniation.” •'Stihlim.iiion'* means a 
diversion of "sck cncrt»y‘' inl«t ‘iti};li<*r ffurms" of activ 
ity, As evidence that this suhlimation ocwirs. iIjc pro¬ 
ponents (d the dociriiR* point to innm-rous anists’ 
productions which are sai<i to Iwtvc spnni); from ro- 
maricc; and they call our attention to ihr Imit: array of 
philosophers anil saints wlm, (ike many oilier iirrsoiis, 
never married, hut lived spiritually fruitful lives. 
Perhaps the most cimvincinu of all the evaniplr*' i^ the 
woman disappointed in love who turns to the vinvent 
for a life of religious devotion and vharitv. I he eon 
elusion is readily drawn hy many rouicmp'ir.iry lay 
readers of psychoanalysis, and hy a ntimher of learlicis 
and practitioners, (hat '‘complete .«tuhlimaiion of the 
libido*" is possible; that any normal individual e.ui dis¬ 
charge into ethical and cultural outlets not only the 
"psychical and spiritual sides" of his sexuality, hut "the 
physical," too. These ihcnrisu infer that the process 
of sublimation is psychologically sound, ethically de¬ 
sirable, and of great significance to economists and so¬ 
ciologists as well as to physicians, psychologist;!, educa¬ 
tors, and the people generally.' 

^Thc iden of sublimaiiofi 1$ not new, Kllii U'i, up. *>1 ti ) oato 
iti liktorjr in Engtnnd from Drayum, I>Avin, ami JiHi'Min linwn. 
Nor is the notion limited to iwychoanalyiic circles. Sh^u- (lOH. p, 
c) speaks of the "immense niimbers" of people who have ilieir 

181 
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f) 


I]) the li^lu i>f tills theory, any uncommended form 
of sex outlet is a failure to subliimtc. Masturbation, 

cncr^;^^^4 hr lrs> priniUiVc uaiviucs" timu rsrx. Caliul \). 14) 
rpfcis tn I hr prm’r^s nf “working nff . . tension” hy mrans 

o( 'Vxhi'iusiin^ labnr nut uf ikHJrs/' or hj' 'Vusliiii^' anil liurryiiij; 
about’'; ainj a uuninon in .school circles is that wficii it comes to 
nucsturb;ui<in, tor example, Imy^ slioultl be taught vluit '*the irrowiow 
l>b>*s!nue and ilrvclopln)^ inrniality reguire all rhr vitnliiy that tlir 
rioniial bmly can prnduiV (iMcblin^, 29, p. 172), 

Oviil (H6, p* 46H) (ulvised that "you who seek a termiriaiioa of 
yuvir pasMon, atieml to your luiMiicss j , » , soon 'will voluptuonsucjrs 
turn ils back on yon.’^ At the oilier extreme of erotic perspcclivT, 
a little pamphlri piihlislirtl for circolation Jurintc llir War .stated 
that "in the (ir>t place, continence or the cvirbiuj^ of the. sexual iiu- 
juibr possible. There is toilay a b(«|y ol men wlio, it must be 
admitted by rill, are Krcorul to none in l)o<li)y )iea1t)i, manly vijior, 
and inlrllcciual strenttth. I speak of the Ouholtc pricstlmod. 
'riiry arc bminil, not only to cimiiocncc, but to absolute repression of 
the sextml impulse, 

"Coiilinence is, inorrover, recoj^nized ns a source of siren^th, ft 
is known duii the ^latliaUirs of Rome, who were inuned to the sec- 
4>iul for tlirir deadly combats, were not allowed in waste tlirir sciiv 
iufd nuid. li was known, even then, that sexual ifiUTcoursc or any 
i-ulKtituie for it, inch as niristurbutioo, had a deprmintr efftfct (»n the 
whole bodjd* (Sloan, 111» l>- Ifi)- 

Addains (I) remarks that the cxpcrmia* of iImkc wlio have 
worked with younp; people, adolescents esprcially, slinws die advis¬ 
ability of keephn? their emotional life tlifftised and utlltv.ed ihroufth 
the iniai^inaiion. William liCr I inward seis forih the cimientnurnt 
and cofuinued youth of the unmarried woman of today who is in- 
torrsted and enthusiastic in her work and iiltruistic inieu’.sts ((pifoecl 
by Ridde, 1(10, p. 246), Psychoanalytic iidluence is evident in 
'read's (IIH, p. 41) reference to "a real diversity of ptissihk wavs 
for the instrncts to function,’^ ami in McUou^mU’.s (70, p. !)l*’92) 
coiichision that the real function of m'x taboos is "to restnun ihe sex 
inipubr anti lead U' ils sublimiuinn." 

Similar statements appear in a recent hook hasrtl on the ileliliera- 
titms of the ('oinmfssjon on the Relations liiawren C ollrtp* n and 
\V\uui‘n, a ctunmis.sit»n atumimed by the Camncil tif the Suulnu 
^^llnu: Mrn‘s and Younj: Wunien's Clnislinn Assnciaiinns, m repre- 
*‘rnt mane points of view now current. In cliis honk, ahlmigih ‘'suh- 
linialion*' uiul "sulHtitulion" are avoidrti as uiisatis/acinry terms, the 
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in particular, is tioiibticss "a iiMniial pliaMt nf jrrowih,*’ 
but a phase which, if pcrsistcii in. represents “arrested 

iciiclcr is fidv!<^cil flue ''»hr Isnnanly Imiw r^j^irwirpn nl 

the sex impuUf ’ll ill l^r . » . junily 

Here "ihe l *1^^ - H’» iw^n iKr rliin^ 

iriatiori of ilcMiurJiitii Hie Snyf lu'^jrly 8?,sns-i<tyouii«*fl 

inio n iliffcrriu MnH ol rx|nr^'»jn^n.''' Jln*^ in 

o{ married pcoplr, '"liir iiinr ♦*! Hir in^S >'r OiMn^’^n 

d{ as ii\»'ici e>ipTr'‘'iM\, ;ni>l Ml i!i«’ ' .mA 

ami Lfntlcrar'i^^ vvliuli ;i» i ii iihv i’^r- Jhnn.^Spj ui .v, ?!ir jrfi/fVrv/ 

expression of sex'; ‘'irniknirss ijnHrrM,iM>lnn». .ni»3 iIk wJmlr r;?n>;r 

of iniiii)a(r r»m r\pfr''«rij ^♦ruvr'^f) Hirnu pii 

lhan by the ,sc\ wei/' It (mUpiws ilir wUn do 

not marry Ikcaw^c wV alk^»r}»s tlinn ilrre i-v liiilr 

problem of -\vhall w iln wiHi sorplus ic j\ up 

JO their work'* (Klllou and IliHir, pp. A, \ H, Ifi). 

In t)ie opinirm of TP* ’'prriMps 

there ia no entirely ^ti>iainny '«‘Uno>n luplvuumlftl mu{ 

ctliicnl unmarried/' "'ii t»in W >aiM whU a^'i^dM^r ('‘nicdfOir i!|i;i! a 
fully occupied puriH^-eful and frirndiv life liibnl \hiih ira -^i iMr 
regard to ph)7iical ltyf;icnr inalL^s ii pto/uhlr !»•? .uiy m noui 

to \\yc without direct and i^pKitir rxpirvM'or *d \]\t^ itMiiin>: insiinri, 
The force uf this ini^iimU' can he u'^^-cl iUi and -n it urjr Mt^uhnl iu 
a large degree by inielleciuali aritt aririri^' efhur or ;jm>' pnhrr 

emotionally satWnctnry, purfHhi^e, and Miflii ir nr I v <lniModiint 
pation/' 

We shall Kav'c i<i consider bln \\\t iminui.iiut Uuih in 
(96, pp, 107-108) further Materiirnt ihai "mi •♦filrr i<» rffr^i ihn 
transference of power successfully and MurMulilv Hir inrliMilij:il nni’^t 
first have undcrfituxxl the prnhbm, fared it irankly, and aMTpird it 
fully; then the matinjj; irtsviiwi, in;»f\hrr ^^ith all tin* nihri-, will 
lend its force to a wisely plannrd, wrll-lMtarurd, livr |[jr 

and will no longer torment it:; Kor ii 4 rnainlv irur 

that, granting Riggs's terminology, “it un nhu he h:nM with r*|Uid 
ycradty and emphasis that, for eiilirr a |mi(M»rlr*\ 
indulgent, unoccupied, mid unliygicnic life {i a tlnui^audlnld 

more difficult to control any instinct and c‘‘|H'riallv ih.o »d 

Orthodox psydioannlyiic sialciiirnm of suhlinmtmn <h4io in Kriok 
(35, pp. 19, 146-148, 26H, 552); Hall (4M. V.ih 1. p. mid /-/i 
r/w/); Henry (46» p. 18) J Uohack, a vtitic of ps>(luanaU dv PP» 
147-148, 161); Kempf (58, p. 15J); WrIU (Idl. iiidrx); Whirr 
(126, p, 278); Fielding (20, pp. 2H5, • -mil in MnwW-. 
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erotic tlcvclopincnl,” iiiul if iccurrinj; in the adult is 
“reversion tn inf;viuilism.'’ Thus the lonH-cstablishcd 

(7U, \\]\. 2*1, wlirir Olutinns unil IwitUrr rrfrrnuTy^ imy 

jir ((inn<l.- As a wrir^r in \Uv Spriiii’lirhl Hcpuhliain [Hit ii; **Psy- 
JjMliij'.y iciwltrs \\\r ;i\l uf sMliliiua(ioi\« x Uy wliivU this ci\c^r^^y 

[fi{ ihr rlrturar;il <*niniinnv] can ht* lilit*rau^I (ntu irnnstrMctivc ami 
.ipl>»0)Mi‘,ar ^Ivdimrls” (*1*5). 

I'nrikV (JS, p. I'j) ^tainnriit is tliar ilic ^Vmplnymopit of flif* 
[priiniifvc I'Mcrf'iVs for InViirr aims is kriowti as suhlmiatifUi/' fin 
4m Kt irmark ilut extent to which it occins !n norpnally 
rpluiahlr chihlrrn is rrally ciiormims’’ {ihh!.). I'or many psycho- 
anal}si\ as Miirir]! (,S2, p. 79) lias pointcJ out, suhlimaimn is .t 
pn...rhrlity liitiilnl (or the. luo'it pari lo early childluKid; thou(;h tuhers 
do lint serin to m^ip.ni/r iliis limitaiion. 

'i'lir lei'liOMiur oi siihliriKuinn is trralnl c.sprrfiiUy hy Barbara laiw, 
as 4iinl liy Jrllilff* (55, p. loriTcMini' applic.itinns of tlir 

donriur arc piovi.lnl hy Uall W. It WilU (124; 

Mihlinnaion ihnmpji iniorlainiiH:, thrnn^»li a]i' 

[‘Iji UihM ti» rlioicr of viuaiions, While (12J1; 120, p. 27H). 

Ijiiiirariiios api'rar lionrvrr wirliin llir clortn'nr itsrK. as I\fuj,s(4l 
(H2) lias ^hnwn. Jrlliifr. (55, p. 402) tihsiTves that "veiy f<'W 

proplr air vapahlr of suhtiinnUmi, s^nr^^ tln\ \STnild be al>si»hne con- 
formiiy to jraliiy/’ Krniil (.14, pj». 11-24) inaiiUains tliai siihliina- 
lion i\ "only availahlr to the few, It pri'Mipiiosrs spivial I'lfts and 
slisjurtitious" (vf, also 44, pp. 09-70), Cf, Ktldy's (22, p, 45) 
applii'alrmi of llie piiruipli' nm .as a *'panan*a for all," or "easy for 
many." 

'riirre is indrnl a coOMMcrahlr t^roup of siudetUs who rroi|;ioVc 
Mil)h'ininii>n mily in a inon* oi lr^^ inoilifint snisr, Mwkio^ (41>, p. 
201)) vavs "rvrry comiiriitive inleriM nuisi be mi nan^formril or 
inh r(orfrd as lo lie non coniiictilive or an int^redicnt in a rmn-enm- 
prthivr iinefr'vL" Dewoy (2(1, p. 141) describes sutdimaiion us 
makinp an inijmlM* inlo a "cootriluimrY factor in some mote io- 
cloMvr and complex avliviry, in u'liicli it is reduerd (o a Mibordinate 
yrr rlfnliial place." HarllrliV (I, [ip. 96-07) vine is simil.Tr. 
'l aii lry (iT'. p. 2''0) holds timi :i pan of ihc i»>ycliic cncryv is 
iir.rp:ir.ihh aii.iclird \o each of ihr varroos insiincti, Jmijj's (56, 
jc 1 '^0) jflra id Mihlirnatimi is iiainrallv a mndi/inl one, In y'u'w 
id Id’i Nid.ulf’r ci*mrpiiiM» of hhftln. Altifiir’s (7'b |i. 244) 
is%OM-pUun oi addiociUnu AS M ckiop, "ao omlci in , . . doii\i'; hovv\C' 
thiiij^ id \.iiloc lo oiliri iirinp.i'' ii^'^mncs 'hhai we huvi’ as many 
inipul’.r‘i a'( \'ic h.n'c folio* *d jorntal ahilihi*^s,' "and it cannot be 
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tflbnu (in ihis "jicrvcrM'in" ,i lahnu wludi Mull re* 
marks arises [rum sinial lom rrn iur rclaiiuns 

between the sexes receives ,i nrsv climial Jinprc'-''.' 

Siiid ibat any (mr u( •» ik** '••!«* ilrivm,’ >-J Ijsnr.sti naUur,'’ 
ilart (W, pi»- V^i'). whi!*" iiiaintaiMiii,: iImi 'du ^^nll^lt(v hi' 
ward thr rfcfl;inili''n ft llir idfunn .lul Ji^n'inin 

ability af all loriiv* i’( fiKSiH *■» wtiitb jur- 

valent," acktniwlrityr** lliai nrr- ‘il l>niii("nui,; 

at limes alm«wt nverwlirlmiiinlv idii'eiaiin*,'' 

The U'hnle ciincepiiim ul uiMiniaiiH* fM'> l»fr>» «i>liifvin) iit 
serious (riiicism, nnlalily I'V Mnuell (f‘21, Wj^A.^stusli tl t2. |‘. 
191), Alliwrt (.1, p. 7S), nml Ilamilnm <•}.!, p. ti'H. 

^riic social pxplarraiifNi »il ihr in pivni l‘v M»ill 1|((i, 

194 - 195 )i also hy Wile (l,Vl, p. WH). ’I'lir Kriii-MlS* rjur.i i,|r;( 
that mnslurbatiim draini viialily i'> »uiril in JIal! t W, 'U>4; 
27 , PJ 1 . 432 * 471 , 50 U 5 (I 2 , whete K<rir(ur*» »•» DUitmlMiii-n a>k arr 
evil are riled) S in iMeldifii* (29, p, l?2); jiiit in rlir tni<<iaiiwi hniM 
Sloan, in the precedinu nnlr. 'I'lir praisiie u rr(i'ff.'-,l m a 
"perversion" by Prince (93, p, 4 * 17 ); a» a "nruJiMin nr iiruriMiin" 
(though with lenience) by Fislier (3rt, p. 2'iM; and "padmlntii- 
cfll" by Menninger (75, p. 305), IhinilhHi (41; 42. p. 327) 
infers from his jiudles n( tnon)ir\\ llui nuMnrbatim mini W 
peculiar to abnorma) conditions nf life; an idra uliirh .ipp'raiii in 
Elliott and Uone's ( 23 . p. 7H) lautk ai the mVw iliai ''Intbiiirjl 
solitary sexual indulRcnce tepreitrnis a lutriitiK aviAV lr<»m rraliiy, 
an attempt to compensate for wh.ii mir unnol .duuiipliikli in ihr 
actual world." 2*nnnenbaum (114, p, till) li^u inauurlMiimr uiili 
pollutions, etc,, and dementin pteews, a\ "mwt imivijiaiu paihnbv,. 
ical and psychological conditions" resulting frtnn m-xiuI ubMiiimcp. 

MiU!turb.ition "is im infantile way of M-ekiii;,' sev 
according to J, W. V. Me-iglier, t|mnril by luM.v (22, p. 43). 
Psychoanalytic siaiements of ibis view, often with (ru'gniiixn of pro 
sent causes, appear in P. L. Wells (121, imirx; 122, y. 93; I.M, 
pp, 324-325): KempI (58, pp. ISO-ISI): Meuninger (a\ liird in 
the preceding paragraph) jWiekf* (12<), pp. 29.1-294) | .Meiwir. l7l), 
pp. iv, 89-95); etc. 
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.SOMK RKSULTS OF THK 'I’lIKORY 
IN FRACT1C:K 


If i(» the,* biulogii'ally minded physician (jr psychoR 
o;;isi this view of snhliniiitton seems absurd or unim¬ 
portant, it should he observed that, besides lutlding 
ihcoretical interest, the view has pr'Actical conac- 
t|Licnces. It may have k<ui(I results in cncouruj^injr 
idealistic elTorts; but it has h:ul dTecis upon many sin¬ 
cere individuals. Chises come to mind of unniarrleil 
persons whose struf’j'lc to sublimate is painfully con¬ 
tinuous. Amoni' college, .sluilenls the same stiuHUl*^ 
e.vacts an unmeasured toll of worry, nervousness, and 
in some instances ethical, mental, and physical colIap.se, 
I'or, in adiliiion to their reliKijuis teachings, college 
men (at least until recently) have been beset witli the 
Y, M, C‘. A, lecturer's dictum tliat “every drop of 
.semen is wtirtb twenty drops of the purest blood"; with 
the liiology profess<ii''.s pointed remark that “moiikey.s 
arc given to masturbation"; and with the CJood I’Vl- 
low',s i:tmn.sel to the ma.stuihator, failhfiilly reporied 
in ICInifr (/<iiilry, to ‘‘run like hell."' 

'rirr piTci-r iininuiU i)i >vorTy tl^a\ occurs in collej’i' >imlonu mrr 
llirir Mvvuality'* can finly lir i:ijr>sr(l at. Porliaps jt 

['s nuicli li'vs within ihr lust U'w yrurs. 'I’hr prcM iit si\u!y of cullvj't 
^^ra^luiKn and prnfrssinnal nu’n provides no answer ihis (juiNiiim, 
"riie •'tudy* however, Iuk hrouj'ht lo lij'ht srvrral ruote tIuKf 
iriMiimrs in which an luiiavinn arnouni i>( worry, ili^rnrr;n’i'iurni> 
anil srlf-drprrcrah'itn had been t'oini: on (or years, atnl llrose rhe 

siiuiJuily Hall, Mull, l''jrhlinKi iurd Men/irn, in lire prcuecliriK 

nnir. 

H-M 
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years which should have been freest for development in men wluj 
outwardly seemed the embodiment of physical and mental health. 
One example is a young man who worried thus from his sixth to liiii 
thirtieth year ^vith regard to his recurrent masturbation; a pcriiT^l 
during which his intellectual and physical development were excel¬ 
lent nevertheless. (At thirty, he happened to read a hook Uy Rrdiie 
condemning the taboo on masturbation. The worry stopped. /Ii> 
intellectual development continued.) 

In another ease the struggle began likewise at six years ni age, 
and, to the astonishment of friends, culminated at the age of twenty- 
six in a nervous breakdown with somatic delusions. The worry was 
stopped short at that time, and the way quickly opened for a ccmi- 
pletc return to health by the following simple conversation, As the 
writer had been working in psychopathology and liad noticed the 
increasing anxiety of our subject, he finally approached him, when 
particularly depressed, with the friendly remark? "'Look here, y(jung 
fellow, I am going to ask you some questions if you don‘t watcli 
out/’ ”Go ahead.'* "Well, you arc in a state of 'conflict/ arc you 
not?" "Yes,” "Docs it have to do ivith one of tJic 'instincts' ?" 

(with rising inflection each time). "The .sex instinct, for 
instance?” "'YesT "Well, When you were a kid, like mosi of 
the others, did you masturbate occasionally?" "Yes" (Jownring 
inflection now). "And were you able to cut it out?" '‘No." 

"Is all that what you have been worrying about?.fliat's it." 

"But I thought you «aid yesterday that when Dr, - (llic 

college physician) asked you if anything was worrying you, you lold 
him nothing was I" "Tlmt ’5 right. I lied to him." "Read this 
book" (handing him one of the books by Rohic or Long wdiich aim 
to put the unmarried masturbator’s mind at ease), lie read the 
book; and the next day wa^ heard whistling for the first lime in 
weeks.^ 

Other cases of conflict on the same score include an excellent 
fellow who made no approaches to girls whatsoever, though definitely 

^Cases of this sort arc a commonplace w'ltli those who do mental 
hygiene work with young men, Cf. the contributions of Hall (40, 
pp, 132-133, 177-185); and Kerns (59, p. 694) (though the exact 
recommendations he gave his patients arc not stated). 

The book lent the subject cited here was probably Long (67) or 
Robic (98). 
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l)y ihciri, unlil lie Iwroiy-tlircc ydarii old, becau^ up t<i 
that lime lir had hriirvrd liifi pradice ol occasional musturballon 
made liini uriwofltiv of llirir company; srvrral moral men who had 
iinally starird jrnin^ lo prirmiiiJlrs as llir Ics^rr evil; a llicohmicAl 
iludrru, \s)ii) riimhl have lierri hut w as not included nmont? the clnwcn 
(oriy, wim siudinl in his hhuii in liik lialhrolie so he could lake a 
cold *.|iMWrr rNrry hour or so; and n nun who, as a college srninr 
wirli a *onih) |di^di|ur, had t.ikrii ihp c<p!lei;c scicntisls litrrally, kept 
his liinr for rrA ai a ininimuin and his recrealinn at 7.rm ("I have 
all iliat rxiia rnrrj:y: wliy can'i I usr it?”), rncrcascd more and 
more Ills physical and inrnlal activiiy w'hilc kerpinK up rrpfular cold 
hallis ami cariir down with imninionia, from vvliich he recovered 
tinly to Oiniimie the same slru^rtrk ihrfUJKh four graduate years. 

More exirriur inslanccs ilian ihr^^ could lie found, no dnuht, 
oi siuVidr are not unknown/*^ Cases o( spiritual suicide arc It^s 
slrikinp, hul they occur, 'I'lie following example, not so extreme as 
ii rnii'lit hr, is rrjHuied hy a yoiJU|r leader in his field of scholnrship. 
In Ids junior year in hh'h f-clionl, lie says, ”ihc principal re<|uircfl all 
the hovs in the rla^s u\ [ro into the sclund aiidihmuni to hear a talk 
liy Iloiurr RiKlrlieavrr, Hilly Sundays ripjii-hand man. ‘The talk 
pictured ihe horrihlr ilK that came from sex iuduli(CiuT, includirifx 
masturhaiioiK iiMUiityi phy>iVal deterioration, etc T)ir nniUmii of 
fear was much apiiealrd to, Ofir (d the mrmbers of the rlas<, 

'Pom.. i^rew pale ami fainted away. He was terribly hensiiivc 

alMatt it aftetwardv^ it was au uu^nutaot (actor — hov^* ituyorttmt 
I do not know-' m his droppiri}^ out of schmil. 

''Tom was fair, well-huilt, amt noted for studious lial>its and an 
tmuMjal flare for mrchanics, rspecially eleriricUy. IJe was ijuiet, hut 
well liknh In his sliidie^, he w'as always at or near the top of tlic 
class; and, had he coniinued. I really believe lie would have made 
a mark in the svorhl. As il was, some lime after Icaviiw^ the school 
he married, and lias aciuired ilie reputation of bein^ very clever in 
an cnpineeriim job of some kind, lie may well have taken one of 
the corresjKUideruT courses—lie was tlic type who would, and who 
W'liuld lie apt to pet much «pul of it," 

'Thus ilie view of suhllmation, as variously preached and received, 
aflrcT*! liir lives of a considerable number of persons, ft should he 
noted tliai all the instances cilerl lierr air from the liisioric'i <if very 
Riiprrior imiividuals, judrjni^ hv llieir ac;ulemic and later careers. 

H:f. Hall (U, VoL I, p. 
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. AIM AND METHOD OF THE FKKSlvN'V 

STUDY 

The iirst purpose of the study was to hud nut 
whether “complete sublimation" occurs in healthy, 
active intellectual men in their twenties and thirties. 
It was plain at the outset that mere reference to histori¬ 
cal bachelors established nothing, any more than <lo the 
preaclunents of devotees of the theory of subliniaiinn 
prove anything. It was clear also that any selection of 
inferior persons, such as practitioners* neurotic 
patients, or inmates of a prison, would pnwc nothing; 
as, according to the theory, such pe()ple arc not e.v- 
pected to be successful sublimators, A test of the thctiry 
would come only from a selection of physically, men¬ 
tally, and morally superior persons. The present con¬ 
tribution claims statistical significance only in this 
selection of superior individuals.® 

To find such persons, while avoiding publicity, in 
lieu of feasible experimental measures, the writer could 
only choose the cases and collect the data personally. 
His subjective impression of any candidate's fitness for 
this study he checked, however, by the objective facts 
of athletic activities, high intellectual attainments, 
happy participation in social relations with both sc.xes, 
aesthetic interests and accomplishments, and, for cthi- 
—;-^-- 

“Previous relevant studies include the followinp, with the refer¬ 
ences they provide: Hall, Moll, J, W, P. Meapher, ns per Note 2 
supra; Menzies (76) I Davis (16); and Stekcl (112). Uisiincdy 
related also are Hamilton (43), and csiicaally Peck and WclU (88). 

m 
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lal (Icvt'lopincnt, the respect t)f the subject’s fellows. 
I’hus it will be Hilled that '‘r-akes" were .specifically 
exi huleil, alimjf with luunius, nemtitics, and other iib- 
imrinal per.snnalities, .so far a.s possible. On this basis 
a moral man with f;rc*at capacity for pliysical and 
mental work, but with no evidence of aesthetic need 
nr outlet, would have been e.xcluded. Actually, no 
indivitlual of such non-aesthetic reaction was met with. 
In similar fashion, a ^renius in physical, mental, and 
aesthetic lines hut witliout concern for more than his 
narrowly ei;oi.siic; wislie.s would not have been consid¬ 
ered for the study; tlie few who seetned essentially 
cuoisiic were not sought tmt. 

An rwrjftinii In tlir finq^iin^r larr in solrchon may npprar in 
ilir ([rnrr-‘’’rit mhl Iriiipor.irily ctrlutle<l Jiun wlinsr caMi 

tilrd 'rhis JniliviiUml is inrluilrtl UU <iisonlrr wus 

i»nly innpMi.nv, ir was cktrly rrlairil tn inisinfnrniatifm wliiih tlin 
♦ nlirr Miltjr*us li.ul (oriunuM'ly ini‘'SCMl nr h;f<l fminil wavs ti> covinirr- 
;ut, iuui lir him-’pU vviik cnuunuly unriinU iu nilicr and 

ijiiirkly l>r» aiitP mi in att rvsppels. Ur k ratrd, iralrrtl, us <»iir uf ihe 
very snpriiifr irnlivMluaU’. 

Kurihrr d|iparrni rxcrpiion*i may l>r onr *ir iwn sul^jfrls wlinsr 
r.ilin):'' in atlilriks, or in ntlirr partiviilai rr^^prcls, air not n( ihr 
liiiihr'l. Ohvionsl)'* liowrvrr, an iruiiviflual wlu> is snjyrrinr in I'rn- 
rral is run rirtr^’inrily vriy Mi(K»rior in rvrry roptet, As a niiiUltir 
i»( fait, l)u‘ snlrjcris raini low in atlilrtiiis, inr rxnmplc, wrrr 
invimird hrrans* cif thrir tinusnal auaininents in r'cnrral fnr tlirir 
aj'rs, whilr at ilir sarnr limr iliry rrijoycrl rxcrlloru pliy.sical hrallh. 
It luiisi br rrJni'iiduTrd, tlial tlir .scale; cmplnyiMi lirrr is a very 
lii^;)» nnr: an iriiliviiliial lf>w on this scalr woultl rank In'^ih In an 
asrriinr rnllrnr or professional ^roup. 

f’roni these subjects the datii, shortly to be presented, 
were obtained tbrounh non-clinical conversation; clin¬ 
ical subjects beintf excluded, with llie sin^b- “cap¬ 
tured" e.xception just mentioned. The approach was 
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an eminently natural one. Through pcrs<»nal aaiuaint- 
ance and companionsliip based on coinnion interests 
(athletic, social, or intellectual), the conversation 
would turn some time to the writer’s docioraie. When 
told the thesis was on ’’Belief and Behavior,” the sub¬ 
ject would naturally ask how that topic was being 
treated. This would bring out the point (about as 
follows) that one of the problems in the thesis was 
“whether there is anything in the current claim (hat 
religious beliefs serve as an outlet for sex emotion:^ 
a problem which, if it could be solved, would have 
considerable psychological and sociological impor¬ 
tance. “But for that matter,” continuing, ”ihe whole 
question of ’sublimation’ is a critical one. We need to 
know whether the several normal urges in a lutman 
being are capable of this sort of transmutation. 

“The principal difficulty here is the lack of data on 
normal subjects. We have only a few legends aluiut 
the sexlessncss of religious persons, and about Sir Isaac 
Newtou, for example, whom some suppose to have con¬ 
verted every bit of sex energy into intellectual pro¬ 
ductivity. We have, too, the observations on monkeys, 
neurotics, and the insane, who, instead of sublimating, 
are given to such direct outlets as masturbation. But, 
for all we know, this same phenomenon may be found 
in normal persons: so far from proving that normal 
persons must sublimate, the observations of the mon¬ 
keys and the rest prove nothing about it. In fact, 
to argue that, because abnormal and inferior individ¬ 
uals masturbate to excess, masturbation is abnormal, is 


’Cf, W. R. Wells (123). 



.1 I'RITigUK OK HUtll-IMATtON IN M.AMiM 


|rj 


like ariruiii^ that, because nbnonnnl persons cat to ex¬ 
cess, catiii}; is abnoriiiaJ. We know that masturbation 
is common in adolescents; anti lately some physicians 
have asserted that this same adjustment is common in 
normal, uriinarricd atiults. Uut since the cases cited 
by these tiociois may have been a selected lot (as 
svilferers frtvm other ailments they may have been in 
some ^fcncral way inferior), and since the theory of 
complete sublimation is supposed to operate best in 
{tersons of the highest type, data arc needed on just 
these people. If they really do sublimate, then subli¬ 
mation must be somethini? real." 

"Do you think it is real?" would be the natural 
intjuiry. 

"Well, frankly, I doubt the whole tlieory. I doubt 
it upon both theoretical and empirical grounds.’* 'I’he 
tlieory of sublimation docs violence to a number of our 
conceptions of tlic organism; and, empirically, I have 
not foiiml much evidence, among men at least, fin' llie 
tnilli of the theory. As a matter of fact, I have started 
a count of superior, single men, those whose ethical 
outlook would encourage siihlimation, to sec whether 
it work.s in them. The mo.st interesting result so far is 
that I have not found a single man who pretends to 
sublimate completely." 

"Weill What do you fiiul?" 

(Atone point in the investigation:) "Kvery man on 
my list so far masiurbatcs." "Really? But are they 
normal men?” "I think they arc norma! and super- 

cliRibt was iImis f'xiurssn! lo firr the suhjfvt, ntH lo 
jiiclitT riihcr him Dr rln* iiivcsn’j^atiir, ftir /auts. 
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ior.” “Wliat do you mean by ‘superior’?” This would 
be explained briefly—“men like yourself, in short.” 
“But how many do you have on your list?” “As yci, I 
have only a few. But I am goin^^ to get more.” “How 
are you going to get them?" “I'll just tell them about 
what I'm working on, and give them ti chance Uv con¬ 
tribute; provided, of course, that they belong to the 
class of subjects I want.” 

“Did you say I belonged in that class?" "Yes, in 
my opinion you do. If you'd like to contribute, I 
would enter your data with the others,” “1 don't care. 
What do you want to kiiaw?” The data wouhl then 
be obtained and recorded within about three minutes, 
as a rule. 

Certain sources of fallacy appear in this metInKi of 
gathering data. A major source is that the writer hail 
to select the subjects himself, without cheek by any 
one else. This condition, however, seemed unavoid¬ 
able. Another great source of error would apitear in 
the various opportunities which were allowed for llic 
subject to escape from the questioning. But tltese 
opportunities were supplied deliberately, partly out 
of courtesy to the subjects who were thus approached, 
and partly to insure an easy attitude toward the inves¬ 
tigation, an attitude which would conduce to the 
desired frankness. In point of fact, not one individual 
chose to change the topic of conversation; every sub¬ 
ject selected for this research contributed to it. 

The question then remains. How true were the 
contributions? Without attempting to justify (pjcs- 
tionnaires or interviews in general, the WTiicr feels that 
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the (iatn presented here include n sigiiihcnnt test of 
their own validity, namely, an internal test. The 
emphasis nn niasliirhation, noted in the interview, was 
made, because to assume this most unapproved outlet 
for sex tension would disarm the imlividual at once, 
and he could he trusted to repent on other itetns with 
ease, 'rival the subjects did respond very fully indeed 
will he clear from the results pre.scntetl below.® 

'I'o make the case surer, however, a follow-up was 
efiected by mail, .some live years after the collection of 
the original data, on every man who had professed that 
"dreams" (nocturnal emissions) were his only sexual 
outlet. As the form of this follitw-up letter may have 
been important, and as its text .shows significant staj^es 
of the .study, it is (juoled here: 

J V.ir j 

“('riiis Irlier i** |iri-vi»nalr find ty|i(*d iiriMinnlly Iw iu writer, 

W. S. ']*avl<ii, ^oinriiiiit* - - - * - .. [iulrlrrNS^s 

tliiit wiiulil Im’ irnirrnlHM^’d hy rradrr], ru.i aiifl now u profr-isor 
u\ PlftiH refttm the vutirr I filer.) 

“Vi(\i rniiv rrinfmlwT that \vhc\^ wt? were* ^ [a rnniinlcr 

of I ircniii'^tarn r^ attain | you cnnirihutrd data lowaitl a sinnll t^tudy 
1 was inukinj' 'on ihr sidt*.' 'I'tiis sltulv was a (‘riiirism or trst of 
llir rurrrnt tlirory of Suldimiainn,' a theory whirh supiiosc:* lliat 
M'X rnerpy ran hr iranMiiuinl into iiitcllrcciial, artistic, anil oiltri 
Mtii'hrr chanrtrU.' A> aa’ordinr: the theory siicl) stihlimalion is 

IH^'.ihlr only for superior human hrintrs, anil as our knowicil^r of 
ihr scxtiality of nminal stiperior iuiinan lu’intis is sailly ilrficintt 
anywiiv, my tr>t was to cliotjsc a sampling of very superior sinr:h' 
men, explaininir llie prohleiu to them, anil to yert- from each a rrcnril 
fif his own M‘\ adjiisinients. ^"oii weie one of ihoM- nun. 

“'['Iiis to I (‘port (r/) ihiti votii nintrihiilion was not lo^t, (/>) in 
indicate to uai luv leMili'* to tlale, anil (r) In ask for a little fnrtlin 

^MVik anil Wrlls reastiii somewhat siniilarlv in their study 

(«S. pp. vn:{-7(M). 
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data. My plan is to publish the material m tc\:lmtcal *n^rt<>^cAph, 
In iorrui the nionour«ilili will include tables of data, nf mur^ \^ifh- 
out any possibility ol identification m indiiiiiduak, as a trroup, a.s 
representatives of a university (since my subjects arr irjHirted initb- 
fully as liavinf? been chosen from several leadiuj^ nnivn:^iiir<« nvn 
a period of six years); and there Mill be co«Mder,tbIr ihc^nriaal 
discussion incliulccl. The siibstniu'c (*f llie ihrorriicul liiMriK^'ino 
already been brought to the attention of ps>cl\ulfi^iM‘', as 1 ir;id it 
as an cight-ininutc paper at (be Intcrnalional Conutr^*^ ol INvi lmlni^v 
which met at Yale University last Srpicmbcr* (f av^^idrd all puldi* 
city then by tlic simple device of having no abstract av.iilabli^ brfnrr- 
hand for reporters to use—abstracts beinjt tbr ofticfiil for nil 

reporting; and by reading the material (hen at (hr mrrtmu a 
purely theoretical discussion which avms $o (cchiikal (bat no rcfuuicr 
seemed interested. Naturally my purjKWc in ilu\ pircc of work, as. 
in previous publications on other topics, is sdrn(ilii: cnntribuinHi, not 
publicity.) 

'7n brief, I have now listed 40 superior i^ingle mm, Kwiv f*nr 
that I asked contributed data as you did—a fignilicanl thmmJi not 
a final point of statistical merit* Of thc^ 40, 22^1^,I imhVittrd ih;u, 
as specifically sexual outlet, tliey ‘got along' on nmnurnal nni-idfins 
(Vet dreams/ which I shall symbolize by *!)’) abme; had 

their outlet through 'spooning* or *p«5tling’ (o flu* (Hunt nl Mrg.i^rn, 
orgasm either at the time or following dependably in a drr.^^m (an 
outlet 1 call 'S'); 5V/2^/o stated that they mjvMuTbated frnm linir to 
time (‘M‘)j 7% resorted to proslltuu^ m'casionally and 

13% had relations with women (‘W) other than ounumn pitMi- 
tutes. (The totals are more than 100% because several sijbjrci'j 
had more than one form of outlet.) In other wordi^, every 4n\r nf 
these men had some form of sex outlet, not one ‘Mibliinatrd* away 
his physical sexuality completely; and, of the lot. only one in four or 
five limited bis overt sexual expressions to sleeping dreams (MI*), 
(Note; This follow-up reduced this ratio markciily; as will aj^pear,] 
“An interesting point here is that of the comparatively few sul»- 
jeets who reported ‘D' (dreams) alone, all but two ivere under 2S 
years of age (thirty-five of all the subjects were over 25 years ulvl). 
This made me think that perhaps ‘Nature demands her rights/ will 
not he put off so easily, after the ngc of 25. I thought this especially 
when I noticed that of the two exceptions above 25, one bad liad 
much commerce with prostitutes some years before; which stiggestc*! 
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i)/;a inroii^O-pnercfO ol actual intercourse miKfit have Jiclpcil 
him Mrram' more ra-vily ami Muxcssfully nu\v. I'o put it another 
xvaVf »»rily iwri nf the tinriy-live iiieii \y\i\} were a^ed more than 25 
wrrr Tr]>4)rtnl 'DV, wlirreas ei^ht itf tlic filtecn suhjrcts under 
25 wnr 'DV! [Only nrov in copying: lliin document for piihlicalion 
(fur wliivh ll w‘*n not tdannctl) lines tlir writer i‘eali/,c the i^larinr; 
niiKtalirs in iliK |v,ir,mra|di. The fach were tliiii of the ten siihji'cts 
v^lm rrpoiiril *'11*' nnlv, all hut two were under 26 years of n^c; 
u Jiilr turfify-thr nirn, including the rnher two ^13 >*, were <wer 25 
ye:ir?i old. Still, the replies showed no evidence of disturtHMi hy these 
rrroi‘» in ilie IrttciV’ taintinuiiit;:] 

"Why llih siuniliiani a;;r dirfcrcncc? My only liypnlhe^is was, ns 
already su^»i;r^tcd, some i^reaicr elasticity and adapiahilily of the 
mrii under 25; - until I to check up with ilic other one of the 

isui rverptinns nirntinned. I interviewed llu\ man again, explained 
my special ipicslion to him, and showed liim my table of data (willi- 
tml namt^) in :i fnink way. I sny frank, because for cacJi of these 
two among the ohler inm I had a special entry: Kor the other 
man, a tTfermce to Itis fi^rmcr 'P’s'; and for this man, a note which 
read; V\n aniludc of ctillivateil reserve which appeared in this 
iiitrrview, hr fore the 'I>' was learncfl, made lids I he case in which 
ihr w riter felt most douhiful of gelling the truth.' I explained that 
lie may well have ihrmglii my original iiupiiry was not serious, or 
might not tn he taken seriously; s<i that my record of Ids case might 
not Ive correcu Yel, I explained, it may he that with few exceptions 
age had something lo do willi the form of sex adjustiiieiu, and that 
he w,iH one of the exenuions. 

*"I have another theory,' was his reinark. 'What is it?' I asked. 
'It is iliat men grt more objective after ilic age of 25,' *\Vliat do you 
mean?' 'I mean,' he said, 'lluit although I WiLS over 25 when you 
liiht asked me ahum ibis Mibject, I was not nearly so olijeciive then as 
I am now: and I suspect that you niiglit find the same thing with 
a Im of thfe^c >i>iJiiger men. 'J'lir fad is, I did jm>i realize, ns you 
say, ihal ymir invcstigiuion was serious; or, if I did, I did not apprr- 
riLiU' it^ iinjiciiIaocr. If I had, I iiiiglu have inhl you then, as I do 
not mirul telling \ou now. that niv adjiisliiteiU when yem first asked 
inr was ^*M‘” (i.e., iiiasturlialion—which lefl me wiili only one 
’U‘ above the age of 25). 

"Of eoiiisr lids frieridlv sugge>lion and revined report set nie 
thinking. Vn you now I tmn in ilie same way: I can understand 
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perfectly that my approach for Jata m the first pinvr may hero 
so casual as to make you think it only pniper tr» tutn it aM<lf j^ratr- 
fully as possible. Hut whclbcr you diil or not, ^vhclhc^ or ml Sfmt 
record as 1 Imvc it of that time (which is ']V) U lolly arcurair, you 
can urkdcrstaml now that those *UV on iny list ate ju^l ihr rmrlr^ 
that will he most doubted by the psych(jhW‘'i'i 'vlm read iii.v rrjMui' 
thus you will appreciate the fad that a check nrt flic ihua now Avill 
make my contribution much more valid, while ^xpr^^Hlm my vnnii- 
deuce in your frieiuUy cooperation in that I thus come lo i(m ai»ain»' 

"Would you answer, in the spaces provided, {\\t^ tpit^iit>ns; 
(The forms of overt sex expression wliicli 1 have listed are, 

D—nocturnal emissions or Svet dreams*; S—or *ncvkinw' 
so ‘licavy‘ that an orgasm or complete cniksion comes alwait in ^Icep 
soon after if not at the time; M—masiurhaium, vmy fiiriu nf me¬ 
chanical sclf-stiinIllation wliich culminates in orgasm; < prihti^^ 
tates; and W—sexual mtercourse with one or mure women other 
than mere prostitutes,) 

"(1) Please 'Write here those syml>oIs for all the fiuiris of surJi 
outlet which you employed at the perio<l we first lidhed aUmu this 
problem, 


"(2) If 'D* ^vas yonr only adjustment then, then (iiprop^r^ ot 
my standing exccptionnl case mentioned above—though you were 
younger of course) had you ct;cr had intercourse nr oTga,'inn oilier- 
wise brought on in intimate physical contact willi anoihrr human 
being? 


*(3) If 'D* was your only adjustment then, again, had you evrr 
masturbated, as during adolescence, so far as you remember? 
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" Him as fi JfNi of Mil* that perhaps helps determine the 

form of ^€X oiiilet^ 

(•1) pleuM* list licrr any diflricnt forms of outlet you liavc 
fakrn up MrUT oiir iir^r ifitcfvre\r fS. M, 1\ or W; cliffcrcnc, that is, 
from what vtiu have limed uniln (1), ahovc]; and 


"(5) pirate rnirr here the at which each of the adjustments 
written undrr the prccrdini; tiursiioii bej'au with you (just your 
nearcM hiriliilay for each). 


1 he forr^oin^ cf)mpletes the mast needed data, II, however, 
in ilie spare hriow nr on aimthcr sheet you wish to enter any ccmi- 
nieiils ahmit 'IV as a |>i>ssihle ailjustmcnij 'M' as an ndjustmcnl, L'arly 
marriage, nr anylliin^; rUe, Midi comments woiiltl he appreciated also, 
(See fool of tills [la^e in any event, pleiihe)* 


(Consider;!hie space) 


"N. H.! In order to be sure every subject lias been checked off, 

1 must ask for your sij'iiaturc on liic line below; wah the under¬ 

stand in)' (hat no Ollier person will sec it^ and that it will he destniycd 
up<in enierinir the data by myself only: 

[Written in; I llniucessaiy I Vmn name is on first sheet. 

‘TIIANKS; hm in :uiy case please he SURK 'PO RF/PURN 

AIJ/ 'Pi I of these slieeis whether or not you atid nnytiunp to 

them. 

*’And Rest New Vear'-s (rreeiiii|rs from W. S. 'Paylor.” 
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Every man thus addressed replied; although a few 
individuals, who later explained they had been busy 
only, required reminders. Apparently, nil the 

replies were fully frank. 

No follow-up was made of the other men, the major¬ 
ity who had reported other outlets than dreams, hc- 
cause no attitude conducive to o^'tfj-slatcinetii had 
appeared in the oiiKinal interviews. 

The cooperation which the chosen subjects ^ave, and 
their continuance of friendly associations afterwards, 
are a tribute to the objectivity of these men; al.so per¬ 
haps something of a tribute to our graduate system. 



V 

TIir<: FINDINGS 


'I'lic data wliich lolldw were )fiv'cn by 40 men, then 
uninaiTicd, in the years 191^-1924; with sojiic cnrrcc- 
lions, as indicated above, in 1929-1930. All of these 
men su»)(l very higli, in a number of instances at the 
top, in j'raduate and professional schools of several 
leadiiiff Ameriraii universities, 'i'heir athletic activi¬ 
ties (hen included boxing, wrestling, swimming, tennis, 
haiid-liall, golf, and mountain climbing. A consider¬ 
able mmiber liad been on college athletic teams. 
Socially, they seemed very normal. Aesthetically, they 
enjoyed, ami many of them produced amateurishly, 
various forms of art. Klhically, they were apparently 
of the sort that would bold the respect of professional 
a.ssociaLes. 

'Hie ages of these subjects, listed in Table 1, below, 
ranged from 21 to 3H years, with the median between 
26 and 27, and the mean at sllglitly less than 27. 'I'heir 
lields of professional study or practice were as shown 
in Table .^. 

'I'he number of cases is, of course, small; but the 
group as a wludc is believed to have signilicance, se¬ 
lected as It is, in that some overt expression of physical 
sexuality occurs in every individual on the list: tircams 
(with nocturnal emissions) in a few, and more con¬ 
scious oullcis in most. 

'I'he se.\ adjustments appear in the tables, by indivi<l- 
ual ages nearest birthdays (Table 1) ; by age groups 
('rnble 2) ; by professional interest groups (Table .3) ; 

[271 
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and by rating groups—groups made up according lo 
the investigator's ratings of the individuals' intellec¬ 
tual, athletic, aesthetic, and social powers (Table 4,) 
In a further table, the 40 individuals are cliis?;ilicd 
according to their sex adjustments, to aliow for any 
significant comparisons between these “adjustment 
groups" (Table S), 

In the tables, the abbreviations and symbols have the 
following meanings: 

Nationaijtivs 

/Jm ,—^yimcriain wliitc 
For ,—Foreign while, nnt 
J .—^Jewish 

Ratings 

—ExccUciu 
2—Very KOLid 
1 —GodJ 
O—Fnir 


Sux Ai>JUS1'MKK7S 

D —■ Nocturnal emissions, visunlly or always ;ic<:nm|>iLTue<il hy 
dreams, reported ns the only ruljnsimenL It ^luiiild hr 
remarked that many, perhaps nlK of thr subjrcu who 
pended larRcly upon the other udjustmciu^ in this list 
had these '*dvcam^'* occasionally uxi^ h\u, in nrdrv \n 
reserve the "D*‘ as a mark for lln^c suhjfCl^ wlm U>nk 
no other mitleti the merely Intercurnuii “drearn'i*' nf oriirr 
subjects arc not entered in the tables. 

,5— ‘'Spooning/* “necking/* or “pem'n^r/' railicrr rr;^iilarlv, 
to the extent of orRasni at the time nr iluriniT ihr snlive- 
(|uent night's sleep. 

M —• Masturbation, at mote nv less rcfcular inlvvvals; undrt- 
stood m the sense defined by Hamilton i “Hy masiurlvaiion 
I mean conscious uml dclil>crale seU-slimulaliun ol the 
genitals for the purpose uf iibtnining ilierchy ^exunl 
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Uralification al ^mic. sort or otiicn 1 do not classify as 
mTisiurltation such practises as luting the nails, chewing 
gunt, reading the. Hihlc for its erotic Interest, indulging 
in hex pressing one's genitals against the Ijmiy 

fd annlhrr person in lovc-niaking, driving automohilcs at 
a furious speed, nr making high dives.” (Quoted, in 
View of eurront psyelumniilYllc confUMon, from IlaiTiilttm, 

P. 424.) 

- ProNtiittirs rrsorted in upon <K:ca 5 inn. 

//"• * Fairly regular irtlcrcoursc with one or mure women 
ntlirr tliart prostilutes. 

- • 'riiis sign in place of a letter moans tliat that adjusL- 

mrni lias hecn replaced latterly by the one or more given 
letters. No effort was made in obtain a cornplctc iccord 
of past adjustments, however; and in the counts, the 
Tcjmited “-'s'* are disregarded to provided statistics o( 
the ndjuHimcnts at the time. 

PROFliSSinNAI. iNTKRIiSTS 

f'riiw groupings are somewimt infoinuil, to characterize the actual 
imrrrsts, as cnrurasicd with the pjofcssiunal lalurLs, of these nun 
irulividually without revealing their personal ideiuitics.) 

/u'orr iSViei/ee—-Chemistry, pliyMcs, inathcmadcs, certain typers of 
psvclud()Jry^ and, in view of the atlilude and metluHl of 
the individuals. tKicupied with It here, medicine. 

Ilufiian iSVn/nr - Psychology for tlie nu>st part; also, considering the 
[>oinl of view of their rcjircMMiiativcs, education, philosophy, 
and certain types of theology. 

Social S(Itflics--}IWU)T\\ government, law, economics, ctanmercc, 
ami homtf theology; ciuisidered from tlio outltMik of the 
individuals represented, 

/.fVe/YZ/foY-’- Ancient, modern, Knglisli, and fmeign. 

Apart fjtirn .sh<)\vinj; Lite falsity nf a number of cur- 
rent j^eneruJi/ations about the various sex adjustoiciils, 
the detailed calculatiojis in the tables are of course <if 
no j;rcal statistical significance; the eases are few, and 
llie ratings are more or less siil)jeciive. 'i'he falsity of 
those j^enerali/.ations, liowever, will be developed fur- 
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then in the discussion which follows. Wc sliimlcl noic, 
too, that, independently of the smaller calculaitons, the 
tables bring out a number of positive points and sug¬ 
gestions, especially in the light of further data which 
will be added in the following pages. 

Table 1, which presents all the cases individually, 
shows an vmsublimated quantum of sc.\ expression for 
every subject. Within the sex adjustments, too, a tits- 
tinct trend to the right is noticeable as iltc ages 
increase: there are more D’s among the younger sub¬ 
jects, and more W’s among the older ones. This trend is 
much more obvious in Table 2, where cases are 
grouped by ages. Here 40'/’ of tlic men aged 21-25 
are in the D column, while only S'/' of the 26-,^0 group, 
and 0% of the oldest group (.^2-38) arc in that column. 

Table 3, which is made up of prttfcssional interest 
groups, fails to show any significant relation between 
type of professional interest and type of sex otitlci, for 
these few cases at least. 

In Table 4, classification by ratings, the contrast be¬ 
tween the findings of the present study and conven¬ 
tional expectations is perhaps most apparent. The 
lowest general group (according to the ratings), 
namely, Sums 6-8, instead of having (he largest atnoiint 
of masturbatory expression, has the smallest amount; 
and the highest group, instead of reporting the largest 
percentage of D’s (usually regarded as the most “sub- 
limational” of all “direct” outlets), reports only 10'/ 
D’s, which contrasts sharply with the 43'/. iVs re¬ 
ported by the lowest group, mentioned first. 'I'lic nth- 
letlc ratings make no better case for suldimatinn: 
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the D’s </i?crease as the athletic ratiiif^s rHirca’c; 
although here as elsewhere vve must reincnibcr that tfir 
priucipal sigiiificaocc of these ftiuliiigs is iicgalnc 
rather than positive - tiesiructive rather than cotfsliiK' 
live of generalizations. 'I'hc same general tremi .ip 
pears, as it happens, in the aesthetic and smial ratings. 
It would be most interesting t»» see thi.s point tested >in 
a larger number of subjects. Yet the fact .slinuld nut 
be overlooked that the data provide no evidcticc that 
D connotes personal inferiority cither: the D list 
includes as fine specimens (tf young nnuiliomi a> there 
are in the entire group. 

Table 5 compares the sex adjustments themselves 
with respect to the individuals grouped under them. 
Here we find that the group with the lowest gcii(;r:tl 
rating (Sum 8.3) is the P group; the ne.vt lowest is the 
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D (;roup; and then ennic the M, W, and S {groups about 
on one level (1(1.4, 10.0, and iO.H). 

Such are the liiuliiij;.s in this group of men. Con- 
.“jidering the fuel of .se.\ «>uilei in every case, an impor- 
tiim ipiesiion may he raised: Can this be a group of 
■>11 perilir men? Is not ihe existence of celibate men in 
religituis orders an obvious challenge to the fitulings 
given here? 

I ft an.swer to this i|uesiion, the investigator will 
include some information whieb he has receiveil from 
an uitusuiil source, a scienti.si, now married, who a few 
years agrt wa.s a Roman Cntliolic prie.st. This man’s 
testimony gains weight from the facts that his religion 
was very vital to him, and that he hears no malice 
toward it now, 

During hi.s priesthood, for a considerable period in 
one coinnuinity be receiver! the rerpured confessions of 
more than >(10 monks and priests. lie estimates that 
about 80'i of the men confessed looking at those por¬ 
tions of female parishioners' bodies which the cluirch 
forbiils them In consider; about the same |H:rcenlage 
eunfcsscd lasiivinus fantasies (most coinnionly about 
women) ; possibly 30'i i<mfesscd "impure sensations" 
they had when hearing or reading about the lortuics 
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of the martyrs—a counterpart for his ubscrv:ui*)n that 
a few of the monks beat themselves very lomlly ai iheir 
weekly castiijations (points which did nt)i come up in 
any of our 40 subjects); and a few felt that they shnultl 
confess plcjisurc iit overhearini; flatlerinn reinarks 
about their persons, receivinj^ love letters, and even 
being followed on the street hy utistahle w»»rnen 
admirers. 

Doubtless related to those ideational prt>cesses, anri 
directly relevant to our study, arc this inforinaiu'}s im¬ 
pressions of the men's actual sex outlets. lie remeiither.s 
that it was very common indeed ftir lliese celibates to 
confess that they had allowed themselves to assume a 
posture in sleeping, or in half-sleep, whicli would stim¬ 
ulate a "pollution.” This most common adjustnwni, 
however, was probably omitted from the coiifessitms of 
many, because it is so close to the purely itnailuniarv 
emissions which the church regards as nalural an»l 
without sin. A much smaller percentage htul to lam- 
fess waking masturbation. Only in rare instances was 
intercourse known to occur; and in those instances, 
barring an occasional case of secret persistence in con¬ 
cubinage, the individuals almost invariably gave up 
their orders.*® 


^®ror the sexuni struggles of ciirlicr (iscclics, see May (7Jtf, m*. 
^ ff., 124 fE., 131-132), also Lccky (63h, Vol, 2, pp. 118-11')). 
The same problems .arose in chivalry (73rf, pp. I|8 fT). 
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Tlic parlii'uliii' lorins tjf ticx outlet listed for our 40 
subjects are not wiiliout theoretical and practical inter¬ 
est on their own account. 

I’irst with rej^ard to 1) (“dreams”) : No c/Torl was 
made to liiul out just how much consciousness ol sex¬ 
uality went with these nocturnal emissions. The 
investi|^:Uor*s impressi(Hi is, however, that most, if not 
all, of the “dreams" were accompanied by sex invaircry. 
C'crtainly some sex emotion was usual in them, 
altlioujLjh, as Hall (.1H, Vol. 1, p. 466) remarked, “no 
personal sex experience is necessary tr) awaken these 

reams." Several of the men remarked that they 
hron),dii on their “dreams” deliberately, as a means of 
relief from increasing restlessness. Some did lliis by 
“.spooning,” as already mentiruied; hut their eases are 
cotisiiJereil under that caption, fnriJier f)n. One, as 
often as he felt the need, went to a dance, with liie in¬ 
variable result that au emission occurred dining his 
sleep altenvard,s, ('I'his may be related to t)ic S group, 
but also to the principle of relaxation, of which some¬ 
thing more will be said. 'I'liis case may alsc) he related 
to the fantasy factor, as follows, thougli perhaps 
through sleeping dreams only.) One subject, finding 
that “every week or so" he woke up before dawn slee[i- 
Jess with .se.v pressure, hit upon the j)l;m of voluntarily 
fantasying upon erotic relations with his sweetheart 
(who “would never 'spoon'”), after which he wouhl 
doze off soothed, and have liis “dream” before morn- 

f.t71 
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ing. Still otlicis. judging by llif grmip uf icliliafr 
men reported at the end of the preceding &ctlinn. very 
probably encouraged their "dreatns" by more i*i' U’S> 
unconsciously exerted physical pressure, if oiilt <r«nii 
the weight of the body, 

(Peck and Wells report that suggestive hiiion .ind 
shows arc said to aggravate the prohleiii. One wtin- 
ders whether, in the light of the foregoing ohsetvaiions, 
the protocols obtained by these invesiigaiors were not 
perhaps more conventional than iniro.spective on this 
point; or whether their suhjcc.ts ilid tun confuse the 
occurrence of a “tlreani" with an incre,i<e td "the 
problem.”) ” 

A perhaps important observaiitm was maile by 
another subject. He noticed tliat a needed "dream" 

npeck tind Wells (88, |i. 712). 

The question of the relation f»f faiuasy-;is muIi lo irhrs i* 
a significant one, not wiilimjt i/Ucroit [nr ihf* tlimry nf ^uhliiiuiinn. 
At least two of the writer's subjects remarked ilnU vnniinunl jinbil 
i^cnce in g*cx fantasy, whether by day or by niubl. and ivhrrfjrr br 
11 £3r ftn or^n^m fulfoivefi, was felt its a ilisUniM ielief, Uuu tbr 
subject could work for another week nr so very much lhmiv:b h*' 
luid had an orgasm. The only difference, scorned U\ hr thr 
fantasy tdok more time! The writer has diHiculty hunumuViui' 
these observations with the other \i,Wv\\ hero, e^\>rri.iUv hr*» 

the men did not seem different In any essential way frnin ilir' mhrr 
subjects (they were both In the M Rrmip), and were at IccKt a*, 
ccssful in all their Interests, from athletics tfi luve-mukin^t, the 
average of the others. The explanation in.iy he found (U>>’*llilv In 
a continued seminal seepage associatnl witli such faniaNvIrijk'. and 
in similar unostentatious Inu actual involvement of alliVfl luiu lion^. 
As Ciirti (14, p, 318) puts it witli rcmtrd lu f.nntnsy iri puHT.d. 
''there seems to be little question that in ihmcinu, rrotic dayilrcainin;', 
and other types of ^emotional outlet,' partial rC'^pfHiMs iwnir. 
chitfly mtetnai nml visccTah Sxich rc^iponscs ser\’e to iharu'r the 
physiological condition, thus alicfing ibe nunivaiing stinnilU'. and 
in some eases inducing relaxation." 
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wiis iinich more likely to occur if, instead of trying to 
work and play intensively all the time, he relaxed his 
allcniion for a few hours, and ((|uitc non-sexually) 
'■talked, read magazines, went to a ‘movie,' or just 
loafed around.” \\'lien (jueslioned, he reported simply 
that the period of relaxation seemed to case the general 
lensiott, whether or not it was sex tension; he “could 
feel it going." Often, imiecd, he was (piitc surprised 
at the sul)set|uent ‘‘ilream," which was delinitely sex¬ 
ual in emotion and imagery; surprised, because “he 
hadn’t known he tiecdcd one," and in fact “hadn’t been 
thinking anything ahtmt itl" The importance of this 
observation may lie partly in the fact that the subjects 
before us were tiol gentlemen of leisure, as anyone 
faniiliar with graduate and professional work in the 
better institutions knows; and, furthermore, most or 
all of these subjects had been taught that leisure is 
ju.s( the wnnig way to deal with the sc.v pnd>lein. The 
present observation would seem especially wortli 
cheeking u|i on other subjects, 'riieoretically, how¬ 
ever, the point seems not necessarily within the scope 
of the present study. 

The surprising shortage, of D’s after the 2.?th year, 
in Tables I and 2, has already been remarked. A 
glance at 'I'ahlc I sh<»ws that only one id the 25 subjects 
who had passed that age reported finally that 1) was 
his otdy outlet (Case 21); although tliree of the 
younger O’s are now known to have maintained this 
adjustment iiniil about 26, when they married, and a 
fourth, until in his xO’s. when he marrietl, 'riie re¬ 
maining two D’s are atcuunUMi for by the report that 
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one married at 25, and one, before he reached that ;)KC. 
shifted to M, which he continued until his marria^'c at 
about 26. 

Until the check-up which rcvcalccl the one 1) that 
persisted into the 3()’s, the investiKiilor had ituliiluiahlc 
record of only two men who maintained (he I) adjiinl' 
meat for any considerable time after 25. One of these 
was Case 21, already remarked; and that one hatl had 
much sex experience (P) in earlier years. Tjie other 
man was not included in this study, for a nutuher ftf 
reasons, one being that he came, consitlerahly out of 
the chronological period (which was 19I*M‘^24-). lie 
“only had ‘dreams’" until he was .50; “hut," he says, 
“it was hell." 

Subsequent comments by some of our l)’,s are inter¬ 
esting. 

Case 13 replies to the folluw-up letter its follows; "I »tii a real 1). 
I was, at least, up to the age of 26. I have iilways von’-iilrml thi^ 
rather nnusiial, for by the nue of 18 or hi I w.a-, fully nwarr oi tlir 
near univctsality of M if not P. My explanation lies in n very 
unusual occurrence somewhere about the nirc of live. At iliat time 
my mother told me of a boy who was n pcr>isieiu :mil alinniiii:»llv 
frequent masturbator, whose habit resulted in fceble-minileitneNS, 'Dir 
story went on to tell that tlic hoy finally had to be .sent awny to an 
institution for mental diseases, and as he left his home, his motlici' 
stooped or knelt to kiss him Kowl-hyc, and he picked up a pair of 
sharp shears and stabbed her in the temple with such force that .slie 
died, This story made an unusually stron)' iiupri^dnn on me, as 
my memory for it indicates. It was doubtlc.ts told to serve as a 
horrible example, and it worked perfectly, I kept my liamls strictly 
away from my genitalia, nlthoiigh all I knew wa,s that the l)oy had 
'played with his penis,' not knowing that tltcrc was such a lliing as 
orgasm for many years aficiwards. In adolescence I rather acci¬ 
dently escaped those exhibitionist parties at the swimming liole which 
I know occurred. In early manhood I had fairly frequent nfK;liirnal 
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and did not know how lo mrvsturhatc, and never felt suffi¬ 
cient urgency to invent a nirlhod," After marria|jc, liowcvcr, durinj]; 
a fKriiHl of alrfirncc Iroiii liis wifr^ :ui he says, "1 crusily invented mas¬ 
turbation, anrl practierd it at first only >vlicn urf^cncy was so great 
ns to (irrmit sfrrp. 1 lircamc corivinafd of the iniKKruousncss of the 
practice nndrr ilic inHurnce of Rubles luKiks, ihougli I still (eel that 
it is far from ur>iheiii‘. , . In periods of separation from my wife 
I fuaclice niaslurbution witli snmr frct|uency, sennewhat less, prob¬ 
ably, than iiurrcmirse occurn usually. 1 find no sublimation what- 
rvrr cn Lur.'* during ibrM* f>crirM)s of separation^ though perhaps I can 
hr said lo hr. Vondiiioned' to fairly frequent orgnsinsi I could get 
along on U novv, but 1 no longer feel any moral necessity for 
restricting myself from M, and ft is a lot more convenient than 
rolling anmnil tm a solitary bed in distress.’* 

2, in nnsuer to the follow-up query as to whctlicr he Jiad ever 
h.id an orgasm in intimate contact with another person prior to 
rr|Kuiing I), replies: *‘YchI In what was my first ‘petting' expe- 
nVncrl And of course I was very much surprised.** To (lie (gicstion 
about maciurlmtion his reply is: ’'I did masturbate when young, but 
quit in wliat seems to me a very unusual way—and determinedly 
[not r.vpiained further) at age 16. I did not begin again until 23, 
ihrre years before marriage—tlircc of my hardest years, ... I 
guess, I hough, I (lid liave an easier time than many, sexually, 
I can givrn trsiiniony lo the effect that much ciui be done tlirough 
Mibliinatioii. A df‘ep interest in- . . [a theoretical subject] and in 
. . . [it juactical subject] did wonders for me," 

CjLse 11 made no cotnmenl as to the satisfactorirKjss of his adjust¬ 
ment. lie s.'iys, Imwrver: "iMy (j/ily su.qdcion would be that you are 
carrying on your research with too strong a predilcctieui for the 
view iliat it will prove that there arc no cjlhcs of sublimation. . . I 
am afraitl of ibc testimony of subjects who know what y(uir 
tlieory is." 

CjL'^r 0 replies, lo the ipjcMion as to whether he Imd ever mnstur- 
biilnl 1 *'Y(!s, at very beginning, but sckui on very rare occasions, be¬ 
cause 1 bail read of alleged injurious consequences," 'To the rcciucst 
to list any diffeipot forms of outlet taken up since the interview, he 
iTidirsi "Mariied shortly thereafter; no extra-marital experiences 
wliaisorver." 

Com* 5 wrib-sr "I believe I always (eared luasl in ballon after lu'ing 
told stories iibout it wlien vouiig. Also I believe I am not highly 
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s£xed, tlmt is, tile sexual tcu.smn lia-i nevrr hren rra1l> imnlra.Mnr. 

I have very distinct ‘n my mixxl for mirk anil ?^\Mal niMlrt 

doosirt seem to have any cffei't nn llir iuixkI. Sr\ 1^*11111111 
not bothered me much except when it preveuU, ur 1 ihink if pyrvmts 
me from working. This has never iRcuired very frnjurtulv/' Hr 
is, however^ a man of steady (♦cncral cTuliusia,sni fur all lih activihV^; 
perhaps mi impressive ease in hchalf of iltr viriv 0 / i<»nrr*»l 
through sublimation. 

Case 3 is even more impressive evidence for that view. Here k 
a man as vigorous, balanced, and altogether deliglulul, ixwy im 
the list. He writes; "Until my marriage (at nvur than ihitiv 
years of age] I had bad m> form of *;nljuMmrnf’ U (ruivrpl 

M once at about 14 years o( age); nor did 1 teel ihai I was making 
any great effort to restrain myself. My Ds as I lemcniWr flirm, 
liavc been rather infrc<iuent and parliculurly mi MUCr 1 havr l>rrn 
most active in my work. During my college fveriiwl ihry may have 
averaged two or three n month. 1 don't lielievr lhe>' have avrragrd 
one a inontli since, During my lilc so far, however, I ha\T been 
quite active; working on forms of liigliiireMUre jobs \sliiili leave mr 
rather tired in the evening. I have usually l>ren liusy ar wnnrthfng 
(certainly not wort nil the timel). Moreover, I liavr rmi aiMK uted 
much with the type of man who is known to go in for mkIi (<4hrr| 
forms of outlet/* 

Of course several factors of possible explanaiitin ftir 
tlie decrease of D's among the older men come to n^ind. 
These mea have been subjected to temptation ii\ its 
various forms over a longer period of time; and they 
have had more opportunity to revise their childlunitJ 
ideas of good and bad. MHicthcr there is an ad tied, 
physical, factor, remains to be tested on more subjects 
—if it is possible to eliminate, sunicientjy, the cultural 
and other complicating factors. 

Turning to S (the adjustment of those who were 
given to erotic fondling with girls), we recrigni/.e a 
phenomenon well-known today. The use of this prac¬ 
tice as a means to orgastic relief, however, does not 
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scern have been appreciated in the literature. In 
some cases, as remarked, the spf)oning served niercly to 
toudj f>/T a ‘hlreai)]'' in (he subject’s sleep the same 
night; in a piumber nf eases it Avns indulged in to tlie 
pnini of orgasm at the lime; and with at least two 
siibjeets if werU as far as mulual masturbatioj) with 
girls (listed in ilie tables under S, however, because 
not solitary). One case of the type which fondled 
to the pt)int of orgasm may siifllce. 

'J‘tns man said: “Yes, IMI lell yim wliat my afljustincjit is if you 
won't rliink too badly of mt. Tm nsliamcd of it, but it may interest 
vo\i. I am rn^a|:rd lo be married, as you know; and, incidently, I 
wriic 10 iny /ianiTr rvrry day, and every letter I ^ct from her tlirillsi 
iiir murli as Iut pliyskal pmence docs. She is more attractive to me 
than anyoru! eKr is; and once she offered herself to me lor intercourse, 
hut 1 ihouf^ht it would he safer to wait until we Were married. I 
fia>T never had relations with an,Vf>ne else, and I never hope in. 

"lUit, she is a lony^ Way off, and I only see her once or twice a 
year. So here is tlie part I am ashamed of. At tlie house wIutc 
I live there is a minister's daughter wdio lias a rmmi not far from 
mine. Ivvcry /e>v ihiy.s u'Jtrn I am in my room with J7iy d/>or iJ|>cn 
she lipAiws in and throws herself into my arms and hanj(s upem my 
lips until we ImiiIi have an o^^^asm. Then ,dic ^ow out again and I 
scarcely see her until the next time. 

“Slie k/iows J'ni toigaged, and she )»as ni; intention of cutting jne 
out.^hr cotildn'l if she wanted to.—Hut that's the way it is," 

'Phe man is now married to Ins intended, and evidently liappily. 
AVhrlher the other girl ever gives him ii tliought has not hceii 
asceitainnh 

Certain practical niicstioris suggest themselves, fs it 
true, as a inuulcn lady remarked to the writer one time, 
that the current practice of "spooning and petting is 
what drives young men to those awful Ihhiscs?’”’ Or is 
it true rather that the iiukilgenec in this practice 

’-Pole ;m(l ^Vl'lK' (S 8 ) shiily would s.'i'in to Mipiioil tills view 
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“solves the problem" for many intlivi<luals as it stems 
to have done for the few subjects listed here? Or is 
there danger that the petting custom sets bad habits for 
some, habits which interfere with normal adjustnienis 
in marriage as Elliott and Hone ( 2 ^, p. 69) suggest? 
Again, is it possible that any "cheapening of love" that 
occurs through spooning is in any measure rilfset by 
the preservation of erotic interest in hcicrt>scxualiiy? 
In other words, in this day of delay between physical 
maturity and marriage, a period during which a num¬ 
ber of young people develop into homosexuals, is there 
virtue in the "petting" custom as a preservative of 
erotic normalcy? The writer has not sudicient data 
to answer these questions; but he thinks they deserve 
to be asked ► 

The adjustment which would seem to require more 
comment than any other is M (masturbatifin). The 
investigator was much surprised to liiid (>?,% of all ihc 
cases, and 72% of those above 25 years of age, report¬ 
ing this adjustment. A prominent psychologist who 
knew the type of men chosen for the study was astmt- 
ished at this finding. "I thought that was a phenom¬ 
enon of adolescence!" he exclaimed. (This was c.vactly 
the attitude of the physician to whom the unhappy 
"liar" cited above—page 14—finally confided. “It's 
a kid trick; cut it out," the physician had said.) We 
should expect that nearly all of these men did tnas- 
turbate during adolescence; though how many w'as 
not learned. It is certain, however, that at least one 
or two never masturbated until later. 

The question arises at once, Why did they? 'I'he 
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f;u:t *»f ptrinrlic (oiiNions in the sexual apparatus of 
the male has been reroj^nized but, as developed 
at the mitsel fif the present study, an atceplcd view has 
been that anythin)' more than "dreams" is unnecessary 
for the normal youth; and that masturhalion, if not 
actually paiholof'ical, i.< the result at any rate of failure 
“to acJiieve afler/iiaie inilireci expression." KDiott and 
Hone (.2,^, pp. 7, 74, H(l) infer (from Seabury, appar¬ 
ently) that in youths “there is resort to the direct out¬ 
let of masturbation" only because of "the natural 
indirect outlets lieiti)' ilenicd"; and that hence "in 
a perfectly ordered society,, . . the present e.vtcnsive 
indulj'eiue in the practise may disapj>ear." 

We have cited subjects, amonj' the D’s, above, that 
would seem to substantiate this position. On the other 
hand, there are cases which raise a doubt. Several of 
the subjects listed in 'Table I complained that despite 
all their activities they had to masturbate or have inter¬ 
course every so often in order to he able to work. 

C)n<? urni.sUiilIv hixI in llir wn'irrV opinmn 

rrninrntly Iiail MiH:tnrii:il ^Inis^i[lns from llii* of 7 (i^ic) 

t(j 2 \, whrn lir t:h:in};nl drlilicriKclv to M, which continued to liis 
nirtriiai^f. Ill's rcic'ons for this change are not ^»iven. 

Aooiher very Mijieiior Indiviilual, after ciiiciint( o)lle^';(% icflecirfl 
that rveryiliini^ lu* had hevii taoj^ht hefore was wroiijr- 'rhiiilcin^ 
then oo the oat oraltte^s of tlio sev impulse, its evideoi periiuliciiy ami 
inierfrrcnie with his siudirs, :ind the f;ici that (irohably all of 
his anrestor-^ for jieneiations had U’cn imuried before they were 
his a|4r, upon his own initiative lie iried imistuibation, (mind that ii 
solvetl the problem cnnsitlerably, and continued to niiislurhare fpiile 
rci^pilarly until his riiarriai'i*. 

Anoihrr man had lefrained from any explicit otiilet oilier than 

^^llall Vttl. I, pii. Ibft) ; lliiiuiltuo (4.i, p. 119); Islllult 
and Hone p. 7): eii\ 
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'‘ilrcaiiis" until lie was 25. 'I’he slrnjrulr, linwrvrf, ha.| Imto um- 
stajit, despite a verj’ active lilc; and, pfidiaM) like many nl tin’ trtJief-i, 
he lind been unable l« refrain from rxten-ivc rnnic lanta'ir., Yet 
die “dreams" prtivideil an niiflei niiili* rri;ulai!v, muil .n 25 he wa< 
''turned down" by the itirl with wlttnn hr was in I'wp At tliis 
the nocturnal eniissioii'i stopped short fm Munr si\ noniihs; a prti’Kl 
during which he wurked “agamst the most gtnulinp. ptr' itir" o( 
extreme sex rcstlcsbiR-.s. with votiiiniial sex fatiiaoVs and seminal 
seepage. Ar vhe «wi td rlrar iverh'd the nwtrmrxl <.\.rnrd 

again, but with very incomplete relief. A >r.iv luin, in«in the inom 
mendation of a medical student, he tried the ittastudi.itnj:. “sv.n oui." 
The relief was so marked that this iiiljnsltitriii vy,!' cMtiiitmed. with 
one period of abstinence lor three months ("in-t io prove 1 emihl 
stop if I wanted tu"), until he aUu married. 

In at least two eases—said hy some wrilet's iioi to hr iuiiimi.iI 
the accuitiulation of seminal (luhl, every week or hi, w.i'* m'soin- 
panied hjr testicular pain; and this in spite of an active life, 'f’lir 
paitv would persist until relievcil, in one yaw Uy goin',! to n ptiMi- 
tutc, and in the other hy a "dream" or a in.isnirh;tiu>n. 

One wontlers how much of this apparent itfctl ilC’ 
pends on early sexual arousal. As is well kiiMWii. Imys 
arc very subject to early arousal ihnni^rh various envir¬ 
onmental condilions; and there is no reason lo iltink 
the men cited here were more innocent, even ihottpit 
more principled, than the average. The .second cast- 
just cited, the man whose “dreams” stopped wlnrn his 
love affair did, and who resorted to ma.sttirltiilion there¬ 
after, suggests especially some cnicacy fur the factor of 
arousal; as does alst> the lust case ciled untler 1> above 
(Case 13, who practiced inasiurhation only aflcr mar¬ 
riage during periods of absence from his wife). 
Indeed, It is commonly observed th;tt the period after 
a serious erotic thwarting is often one of c.vlreme sex 
pressure, in men at least. At such times, if a marriage 
“on the rebound” docs not occur, a man is very liable 
to “cut loose,” 
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Jn .“SiifiiKirl of this oh>crv'atcofi, tlic n*ritcr will cite three individuals 
not otlirrwisc included in the study. One, after Ins enfraRcment wm 
hrohrn, mus ;icJ vised hy Ids pliy.sjdnn to "/'o to a atid have 

it wliidi he did. Another had luul intercourse with iiumeruus 
j^irls imlil hr l^rcainr rniiniorcd of one nf Iiis own s(K-iaI da.sH, where- 
ui>nn lie hrciunr celibate and reniftiunl j^o for several months. Then 
this ^!irl wiotc him, wifli kimi regret, that she knew that Ids intel¬ 
lectual and aesthetic ijvslts were different from hers that he 
should not think alinut her any more. When he learned that she 
meant what she he presented an extreme picture of restrained 
rollcs>nr^s. He hnnidcd for some <lays, sous'llt advice from the 
present wrrier, and j£or (lie usual platt(tjd(!s^ which did not seem 
to satisfy him, Finallv, after another day or two, he disappeared 
one a/trrnoon and canir hack the next nmn)in|r somewhat listless hut 
markedly “siiitK^thcd out,” Upon inquiry, he confessed with a smile 
that lie had spent the nqdu >vilh two >^trls, duriii}^ wliicli time lie 
coinplrtnl iniorcourse ci’tiht tiines. He seemed as much surprised .'it 
himself over this plu'nomctttm ns was a third man, one of very average 
pliysiipje, who was astonished to note that, when lie finully married 
the jiirl hr was in love willi, he lind complete intercourse with her 
fin an iivrrafic <»f ihrn* limes a day for the first s>ix months. 

Duriii}; the poritMl of falliiijj in love there appears 
til be aeeuinulatiori of sex tension; a point which seems 
si^^nifiLaiU for the psychology of motivulion, as well 
as for the theory <if suliliination. 

It i.s interesting to note that none of the /nen repeat¬ 
ing masturbation manifested any tendency to excessive 
indulgence, 'rrue^ in only a few instances were the 
frequencies alluded to; the point was not thought im¬ 
portant, as individual dilTcrcnccs were assumed, and 
good Jiealtli >vas evident in all (with the one exception 
cited previously). A few' subjects, however, men¬ 
tioned their rhytlinis, and the writer has no rcaso/i to 
think them atypical. One subject masturbated once 
or twice every three or four days; anotlier, twti or iluec 
limes together at intervals of some fourteen days; a 
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fourth subject “got restless" about once a inoiriU, when 
he would have *'a little cluster of mascurbation^ r)vcr 
several days/' after which he would ‘'never think ahnui 
sex'^ until the next period came nrnundp A fifil) «^uli 
ject reported that he could p;ei alonj; equally well Ity 
masturbating one time every three or four day.s, two 
times once a week, or several limes finer a month; 
illustrating once more the aceumulatifui-of-icnsifin f»lca 
of the preceding paragraph. 

li\st the ttnt wluv mAvOidun^»u v^Uru tus 

reams'’ were irmdcfiiKite after a Invr affair, inrntii-nra a nf 

diary/* which he placed at the disposal i»l the th 

a diary of this sort may he cause fur svi'.piuuin ni murhiditv; 1 \mw^ 
ever, the man did not seem morbid, but iml> «J>irv‘iiYe 4nd inlrif^trd 
in social problems. 

The first part of the diary record ctarsisvs t»f ctmniri 
and arguments against the erotic in Kreudiatt liiei.U\nr. 

For example: "Imagine the su|rgesuvc effrcl U|H)ji flir* ^/iVrOVr 
apparatus if a lot of physicians were to dccifle (liat iiiraK a fhjy 
would he best for everybody I” Another sugtic'stive irrg\nnrfU Uket^rd 
the body to a confederation of slates, belwern which cuHinins and 
immigration lines interfere with natural devehomirnt^ that n 
common interest, "a live national issue/’ shuulj nuke fur (m" iiivrr- 
sion of forces from one province lo another as in war lime fsnldi*’ 
mation, precisely], to tlie end of the best life of eac)i ihnnigli llir 
success of the whole. After further reflection, liowever, this rnUy 
appears; "It may be true that different people have, diffcicnt M^ris 
of customs lints. \ nm sure, tliDUgh, that the 'national' kind of 
person is the kind that can live best, 7 wiU fhflf suriT 
In the entry dated a month later there k a suggestion of hnspi- 
taUty toward some new outlet; very much like the increasing ti>lrT- 
ance for cigaret smoking by girls in the advcrtlscincnls ol 192«-iyd(). 
“For the good of the whole," our subject write?* of his plaitmic 
republic, "it may be necessary to keep the pt>pulaiiun duwr\ in nny 
province, Perhaps even the nation would he helped hy gening lid 
of that extra population in short ways. Hut lids would nut prevent 
more population. All waste is uneconomic, Uctier starve, chat pro- 
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vinir ihc pt^puljtimn riMimit iiictosp ,so anJ keep the national 
lid on, until llie pressure falls back to iiurmaL If this takes force 
from nther provinces, the happiness of the nation will be worth it. 
^csidc^ reprr^^M'nn iniKht cost no more than expression would I Also, 
pcrliapn L'onllicl ciralrs pio;;rrss, as Mime 5(itinlo];ists claim T* 

After a few iihhc wreks, liowrver, there is a definite chan[;e In 
lone. Kvidrnily rrllrciini^ on ilie work of the cndocrinoloj^istsi tlie 
subject writes? *’Halked sex ^afij^er -rio atimcnlaiion::-cxliaiistioji. 

. . , Why not ftplhiw Mills advice to the state—restriiin individual 
p.arls iinly wlirn they iinerfrre with oilier parts?" Accordingly, five 
inonllis after the hri;innini^ of tlie record, lie makes this entry: "After 
several days* pressure [of sex], 1 t;ot talking; with Z [the medical 
sludcnij about sex and work. He said he eouldji’t see wliy full 
t^hmds >ho\ild liolp one’s work. This was just wliat I had been 
thinking' After thinking some more, 1 decided to try masturbation. 

1 irinl it in the even in and slept well. 'I'hc next day was iincom- 

fniuble, hut after that I had the best week's work for months." 

Knun this point on the record is mostly of inrusturhations, with 
occasional ciimmriiK. At first, a few' of these comments reflect 
the strangeness of the adjustment, ami some residual uncertainty 
aluuir it. 'I’lien there is a jieruMl of secniini^ eijuilibrium on the new 
adjusunnii. Next conu^s notes on a deliberate return to the H basis 
for a do/eii weeks. (As it luippens, the Kuhjcct 'Mid not find it 
(Kirtivularly difficult to stop (rnasturhationj; it was only incflicient, 
hecauM: my ilinu^;lus turned more from work to sex, like a liunf^ry 
mnn^ iliouplils idiout fiKul." This one report tlius fails to confirm 
a slalcmcnl by Klliott and Unnc [23, p. 791 that the experience of 
masturbation makes it much harder to break off airain j'** althouKli the 
present ease is ipiitc likely a very different type from one for which 
that statement may hold I'mid.) Finally, as the entries show, tlie 
subject decides to return to the masturhatory adjustment until he 

^Mmithcr author states that "the habit [of masturbation] estab¬ 
lished becomes as bard t<i correct, if not more difficult to coiupier, 
than the liipnM or opium habit" (.Stowcll, i 13, p. 127 ) ; a statement 
W’hich in the [^resent investij^ator seems probably true wlicn the 
masuulialion is used, like a druir, as escape. 

Most wiiU'is on this lopiV enlarpie upon "the possibility of over- 
induhdniJ and Uie habit of overindul^^in^r” ; r.jr,, AViiieU (131, p. Idl 
JLs qunled), Mcdl (7K, p. 1«1). 
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ciin marry; anj, aficr a few minor commriils ihrn u* 
of sex/' the record sto|>?>. 

Throughout the entire period of ihc le^iord, «hr Mihjrx frvrolar 
irucllcetual efforti iiliyMcal cxcrcke, companion‘‘hjp wiili 
and v'iVrioviR hums of recreation, veent lo have hren well lMlajv<ed, 
Tin's record is summarized on tile chart nri 51, rxirpt ili-u 
the record is incomplete for a considciahle perimi Wt\%rrn the ir 
turn to U ami the final return to M. 'J'lir Mihjrti |jov\ ^ 

ever, tlmt the actual completion of the I) record (uliuh hr,»inn rui 
the fourth line of the chart) would nut differ malrrially fmni wlu! 
is there now; and that the Inst two lines, after the hrralK, *.rrni 
typical of the udiustiuciU that continued fur several veal‘s, m* lo the 
time of lus marrinKc. 

The liciglit of the little daslics on the chart irnliratrH arnnunf mI 
^'sex tension and nervousness," i.e., physical rrsilr^Mir^s 
erotic fantasies, and Jtcncral inaUilily to concentrate eftet lively, 
[Perhap this restlessness, which, accordi^l^^ to tlir rrinirl, oftrri 
approached the feverish, was a basis for the mrdleval mnoJii tiMl 
"such accumulation of human semen must Iwi dispcr5fd if a fwmiffiinu 
of the blood w^as to be averted, and on the ?^itrcm;iK of ihJ^ W\\r\ rvrn 
boi^ of t>Yclve were sent to the hrotliels" (Michels, 77. in d'M-| 

This case shows periodicity of sex restlessness; lia¬ 
bility of that restlessness to persist somcwltat after <»nlv 
one masturbation at the intervals sitown; apparent in¬ 
terchangeability of masturbation and nocturnal emis¬ 
sion, as sex relief; and uniform cniciency after a 
sufficient relief. 

Not shown on the chart is tlic surprising fact tli.u 
upon two occasions this man made a local amatevir 
athletic record, in a line requiring strength and endur¬ 
ance, on the day after he had secured relief through 
masturbation. In this connection the writer is reminded 
of a distance runner who made a new world's lecord 
one afternoon only a few hours after having sexual 
intercourse with his wife. (He spoke of it privately, of 
course.) Judging by a number of other comments in 
the ease history just cited, such instances must not he 



CWJTIOI?!-: DF JiDBMMATlON IN MAI.KS 


”GrtHl tension”: — — 
”Scco tnn3ion”i 
” St^ot h -ninn i ng”i ___ 
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(Soo iQXt for oxplanflllon) 

l)- -a (I I tarn wiili emission 

P'- —fantasyin^^ .vcxnnll}^ vvlirn wakeful 

l--h\c lo bej that nii^ht 

r- a rest (Ivinj^ Jovvn) 

^ —a iiiasl in ballon 

ilay (24 hours) 

Each lorifi line except the first arn! /onrth jitanih for 2l clays, 
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unusual, a great game r)f f an aililelic 

sport] this afternoon--guess il was because 1 plavcil 
so weir’; “Hated to quit, . . [an aililctic .sport] this 
afternoon^ -felt as though 1 could keep on another 
liour''; or, “A great discussion of \\m . ^ - jtevimi- 
cal] problem with . . . and . . . tliLs evening^'; '‘My 
paper far . . . went off very satLsfuctorily torlay"’; 
comments like these, ciuercd within a (ew Imuts, or 
a day, after a masturbatory outlet, lime after time, call 
in serious question the view that a sex expresi^ion niusi 
weaken the male, not only immediately but ffur some 
time after.’^‘ Briffault's (6^, Vol, 3^ p. .>55; 6/», p. I 

old phrase, post coituw tristc, in illu‘*inurd in l-^rxiiall 
excess of all forms, t\nd c<.iH!i:ially in Hall (,17, V\\\. 

I, p. 442) 1 **Mastm’buuua . . . uKuiujiauhlr^ wuli .uhlrfiiinni 
mid nil forms of \cqci\ cai^er, mefuality or rv<*ri aiiiviii* 

VoL U PP. 463^646). 

—^Tlic ori(^iii oi the mniem tJiat any txprrsCiim wrakrri^ i)ir 
individual is to Ixj found, upimemly, in pilimtivr tlnnipju. \V»*iiinii 
being weak, by contagicnis umgic she must wraten ihr man wlin 
touches her (Crawley, 13, p. 72), AUo, vumni'i injmirH in ibr 
male organs may have acnnaintcd the savage ihr rrlinion l^r- 
tween soundness ot those organs and viriliiy; nnd naUagimi'^ luauic, 
as well as numerous analogies, must have Migge>ied that lo’^^ of srnirn 
means loss of strength* (C{. Crawley^ 13, p» 72.) ’rhrrr U ilir 
fact, too, that for a short lime lews of semen does mean artrst nf 
Btreiigdi; a practicnl point which must have had inmli lo ihi wiili 
the taboos ugainst women's attcmlanct on military rxprdiCmn^. Vur- 
ther practical facts which came ti> he undersiiKul nt varion'> linle^ 
were tliat sexual abstinence prevented the burdens nl pregnancy and 
disease. 

We must recognize the more general taboo idea, naturally rein¬ 
forced by notions of weakness or worse from breaking ilie taluxL 
Sex expression was taboo at certain times to avoid the envy of ibr 
gods (liriffault, (ib, pp* 45 ft.); to store up energy in mmur Inc ilu' 
use of other living forms, or for the gods (Mayi p|>. lO-l J) ; 
when a diialistic ontology emerged, denial nf the (l('’'h w;t‘i hriirvrd 
favorable to the life of the spirit and its irup rurlhlv iiisiiinriniis 
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I lliis pnijit seem more accurate: “The ({ie- 
!>c animalc post coitum triste,’ is of very 
til; ihc ooi'rnal c<uicliLjan of the healthy 
:« res|)ect is rme of satisfaction, and has as 
1 to tiie state of (icpressit)ii as the repletion 
a meat.” “l^)Stcoital sadness is not a 
of natuial history, bvit of Christian pa~ 

:plain a part of the regular improvements 
noted by this subject in terms of the rc- 
itraction from within. A part, however, 
VC from the enliancctl hedonic tone which 
time after the pleasure of relief (cf. Hall, 
pp, +.55-456) ; wJiich licdrmic tone may 
nil, from enhanced metabolism or other 
dogical conditions. At any rale, the bit 
presented here seems to g<j distinctly 
ililimational idea that economy here means 
energy llicre, anti to point ratlier to tlic 
djustment here aids general adjustment, 
general, (iciglitening of some powers means 
of all. 

, ,75 p, 60); and visions rcAuliiri^ 

is'cijrjVi.sfn ■vvcrc tliouf^lit it) linvc a tliviiu; import, 
origins for tlic taboo for tbc tnaj' be found 

ciulcncy lor intercourse to rcfrc.sli the tiani's love for 
Sy a of aura, for his children. 'I'his tcmlcney 

attain St that freedom from family attachments wr^etl 
^>rd Kitchener. From the other side, ns is known by 
'rvers, uiisiilitvficd sex hunger tends to make the male 
ent with his family ties, possessed of nii um'iiuil rest- 
lition rpiite favorable to warlike iindcrtalclnf^s, (larti- 
a.s Ufiiler j>iijniliv<‘ condition^, st»x liceiisr was llie 
I of victory. 
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Not inconsicIcrabJc is the cviticncc tliai ctilivcMiiti); 
the whole individual strertRihcns the individii.il's sc.v 
readiness. As that classic rascal, Ovid. nlMrived, 
“While hearts are jtrymis, and not cKiscd hy sadne-s, 
then arc they assailable; then with snmhit)); arih d*>rs 
Venus steal on apace," Amonj' prirniiive jn*«)jdcs ilic 
c(rincidcncc of sc.x activity with festal tneasions i*. well 
known. Malinowski notes pariiciilarly the .sexual 
stimulation that comes t<i the 'rrobriunders with their 
festival dances; and he describes the way these people 
choose aesthetic surroundiniis for their sex plays.*'' 
In our own civilization the sc.\ desire thiii follows upon 
great physical e.xcitenicnt, as in war and athleiics, is 
not unknown; and from a niinihcr of clinical observa¬ 
tions the writer would guess that limes of general 
excitement, whether through tiic thrills of mountain 

^®OvkI (86» p. 393) j cf. simitjvrly ilvt* fn>m ll\nur, p;M»r Vil 

of the present study, m/r/i; MdinuviTxki (71, pp. 210-2,Ui, 

276); likewise Scabrook (106^ pp« 42, 219} ; v.iridUs puhlir 4 iirtfH 
Ralph Linton; and Crawley 03, pp» 107-112), whu rmplivi^i/rs 
however the periods of ahstcrttioji us a hn«iK fnr ihr |K*ricNlri: 

Cf. the discussion and enses above, pu;^cs 46-48. 

One wonders whether the reported coincidence <if rlic aonuul |>ruk 
of sexual activity with the summer sohiicc (Ihdl, 37, Vnl. I, pp. 
502, 454) suRKcsLs any relation hciwccn ullra-vinlet ra<iiati<in und 
ftox vigor! 

Hall (37, Vol. 1, p. 454) did rein.irlc that "poor I'lindition, ovri' 
work and undcrslcqp tend to infrequenej’" of sex dreams. C/. I^avh- 
Ic/a (62, p. 197) report that severe undernutrition ahnlMir-s t)ie 
sexual reactions, probably through '*a general reduction rd leflrx 
excitability throuRli disturbance of cnclaholi^ra.'* 

Mr. James L. Peabody cominuiiicatrs tlic fullouinut "fine of 
the Ricntcst . . , quarterbacks . . . told me (li.K after a fnrnhall 
season, with its strenuoufl training, was over, hr hud Mieli ;t Mjprr 
ahiinclnnce of energy that ho soinctiinc.^; )iad i\< many ns si.v erniKKiuiv^ 
in one mght, ami that this never hurt him a hit.” 'V\\U ohnervaiion. 
though interesting for the relation of sex to vigor, is of cour.sr un¬ 
clear for the question of sublimation as such willuiut a comjr.vraltlr 
report for a period of training. 



A CRITIQUK OF .SUIlLtMATION IN MAI.I-.S 


.55 


or political upheaval, or artistic inspiration, 
so lonjf as they do not produce actual fatigue, distinctly 
stimulate rather than rcilucc the sex relations between 
married people. 

It must he remarked that the psychology involved 
here is complex. The whole psycholo^fy of "stalc- 
ncss" Jiighly important but little iinclerstot)d—would 
seem implicated, as well as the psychology of escape. 
But whatever the ultimate interpretation of these phe¬ 
nomena of sex and general vigor, the theory of subli¬ 
mation is not reinforced by them. 

S'o much for the frequency, the danger of e.xcess, 
and the relation to health, of masturbation in these 
subjects. There arc other questions which have per¬ 
haps more psychological interest. Mow satisfactory 
did the subjects find this "adjustment?” Did they 
look forward to any change? What have they thought 
about it ill retrospect? And, finally, how have these 
men "turned out” emotionally? On these important 
points, the investigator’s data are unfortunately limi¬ 
ted. He has, liowcvcr, certain impressions and eom- 
metus from apparently typical subjects. 

At tlic time, no individual imlicatcd that he regarded 
tnasturbatioii as anything hut a makeshift. "It is better 
than nothing, once in a while,” said one. Another, 
when asked, said that "of course there’s nothing to it 
c.xccpt as a means of relief,” "It is pleasant wliile it 
lasts,” ohseived a third, "and you feel better after¬ 
wards; but that's all that you can say.” 

A finirtb svihjcrt wluw ndjusiniPiU was niasUirljulion, a subject 
frdni a different prnfe.ssiimiil interest nr<m|> ilian tin: loii^ ca.se record 
cited, Init likewise tlisiiitaoitued in a love affair some time before, 
liroke out passiimately in some letters; 
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'*Taylrhr, tlirM» nrr my umcluMorw; 

'M, Tlir MiMuimncjii theory i'* imiiV. Wr Jill iin ry^ rmnnr 
some way, 

*'2. Miikturlmuoii is hciter tli»n ri^oir. Uui, 

^*3, I believe that lll<‘ iioimni vex :ivl i\ brM mSJv a*. r*rtr 

t»cls ultlcr. No i>nc Iras rNpttiriUTti nvnr rnaii I 

lirtVc—they arc beucr tlian an a^Arriic li.irti-liiii;: oS I l^h^vr 

they ilo us injury. For they urr oilrn rnrir m'-iiMi rtiUrnirni VKjtb 
out a corrchponilin^ phyMeal eN\>rt‘-^ihn. Wr r.i^ly Ui ihrm 
Uio jiiucli of our time. Tiierelore, jl >rrin^ ui rur rb. 4 i ^r\ iiurt- 
cmirsc—and that is mure than mete iinioji - it is ,iU ibr bfvinp and 
caressing tw)—[^ive> complcic saiii-l.iviion; ii nvue v*onylrul^ ♦{Kiin> 
us ol all our impuUcs tuul dc^ircv. We c;m ilim riuitr n-inpir^rly 
forRct our sex nature for a time, and wlirn tlip liiue h^r airulirr 
nicetinf^ it lias a tresber, keener fkli):;hi. - . * 

“'rlicrc is a man wurkint: here who is .iboiii *1^, Hr Itav ium 
children \sdu> have hntl\ been uv cnlltKe. lie has a hd^. \Vr 

Imvc talked fihoiu these tldn|»s vciy fi.mVlv. Hr b id nhviirr ,. -jor 
l^vo years before lie ^ot married MJiiie 2-1 >ratf» uj:**, I t«dd loin u h;»f 
I had been throntth and without mrntmniri^ any n unrs r>r yn.in:i any 
clues, \ toltl Wm ahum your Int. l)o yi»u know ^sh.n hc> pnn.iTk 
was? 'All of the men on that list outilu to hr wh.drd hi tlir brad 
with a club and then each taken nut tti a wnman. riir> arr fajHitinv! 
against the strongest urge in nature,* 'Hiat lu^in ;ui ahjr mm, 
middle-aged, fatlicr of two children io ilicir r,irly iwnuirv ;iiid ivor 
of them a girl. 

^'Thc moral (jiicstion docs bother nir yel. llm no uiHj.d ‘iMndanl 
—and particularly one in which I do not have roro/^/rrr i nnlidriivr - 
is going to make me continue lo expet icnce Mieh niff it al unloip|tinr^'t 
as I have known the past four years. In (net, rbf one iliin;; ihai h:i‘t 
undermined my imidfclt confideticf in the ninraliiy of iliaHiily is tlir 
fact that I have seen it exact such cruel trihutr fririn ihotr wImi have 
been faitlibil to it. 

"But God I What a struggle! Just now I knnsv a yjil wim wnnhl 
willingly give me her body—a clean, mfrUu/ftif girlj Inii can I brim? 
myself to it? It is almost four years since 1 have known a icivrr's 
caress. Sometimes it is almnsi inadtlrniog u* hr wiilimn mu Ii ^ srs. 
At times I resolve to seek out ilic girl ahovr and .aihfy wli.n i*. 
almost a supreme wnnl. But there i\rUn my idral of wliai ^.lomld 
and can be and then I ask How can 1? 
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“'Die ,siiuaiinT» is tiomplicaicd by . . . [economic facts], so mar¬ 
riage is far distant—even an en|^a[;cmcnt ^vllich u’ouUl brinp: with it 
[iiany of llir charms and carc'^scs I wish. 

“Alcantinir I arn forced to contifiue die So far as the 

/dri I liiivr inrniioiird is nrficcrnrd, llic drcisioji wiJl he made soon. 
If 1 do run U> her. there will he a Itniprrrary lull—biit Iwilore 
lorri; uriothri' crisis will arise. 

"Wlicrr 1 wi»rkeil lusr sunnner a certain lihci'tinc bcftan 

to ticl irnimate with u uirl 1 liked, The rcsvdt was that I told her 
what Mirt he \v;ls, and (rurt h(?r feelings terribly; bnt after strarurous 
effort on my part and after some indiscretions on his part, I succeeded 
in restoring; lier amfiderjcc in me as a ^eritleinan. 

"JInvinfj placed iiij’.self in rimr pi^sftion it didn’t seem lo me that 
1 could ’step out/ even with a prostittrtcl IIow could I warn her, 
an<l then ;;o out on a parly myvsclf? My ideal of love is Midi auy'way 
lliat f Irate the thouf^hl: of a uirl pure in soul and body—one 

who may believe me to he similar—aiul to ktujw in my Itcart that 
I am not. , . It seems to me Munciimcfi that if I could be nivcn five 
years of liwiii^t coinpanionFliip with a pure, hoautiful niri. I'd wrlb 
ini^ly Hive ii|i tire rest of iny life, 

"Hut after all, could he much worse/' 

Later: "I believe that >vc should iictually use sex as a means of 
becoming rflidcni insieiul of someiliinH to which tribute should be 
paid, 'Lhat beiriH the case, your problem becomes even more iinpor- 
taiu and rhe nature of rwery indivjilvrar.s modus ofirrmuli vastly 
chaoHnl/' 

Nrvertltclcss, he cominued to restrict himself to masturbation; and 
wlreir lie liecanie cnnaHnl to he married, he wrote as follows: *‘I am 
gradually rcalixioH tluit there is .surnellrinH more than liealth and 
cfllciency—it is hard to ddinc it in a single term, hut I like to coll 
it houur. An<l increasingly f believe tluU honor, tenaciously main¬ 
tained, will crcaic both health and efllcieiicv- . , Incroasinnly, too, 
I lean towards an idealistic philosophy.” 

Though ihis citation is perhaps extreme, no one of 
the cases manifested any desire to remain on the mus- 
turbntory adjnsiinent longer than necessary. Several 
of the men were engaged to he married, and the 
writer's guess is that al) hoped kj he married as soon as 
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reasonably possible. In fact, more than IZW, of (hose 
whose adjustment was limited to M arc known to have 
married now, and several of the others expect to marry 
soon, 

No systematic effort was made to collect reirospec- 
tive judgments regarding masiurhation. Icvrn if a 
complete canvass were made, the value of such judg 
ments would seem rctlucc<l by the cvi<leni dilliculty 
happily married subjects have, despite their willing¬ 
ness to cooperate, in reconstructing an cnirttion.il pov¬ 
erty which is now overlaid with a normal eiuothmal 
life. As Mayo (74, p. 421) sa)\s, "I.ovc is in mie 
respect like food; it matters most whcti one hasn’t any”; 
or as Freud (33, p. 214) remarks, “It is ea.sy |o show 
that the value the mind sets on erotic needs instantly 
sinks as soon as satisfaction becomes readily (d)lainahle. 
Some obstacle is needed to swell the tide uf the libido 
to its height.” Still, the writer has recurded u few 
comments. 

One subject wMics he luul br^^uu tfi uuMiubair n-vriul 
eftvlicr !i!s iwcnty-Rfih yeitv, Uv.U his miiwl louhl linvr hrrn 
more free from sex mutter.'; between times, Srvrr.il Mihjrcts frel ih;U 
tia real harm resulted from their masimhatum, tluvt u 
would have been better, One writes: wJsli il wrrr i^hsiblr hi 

keep the sex instinct in control until a boy is aliout 2] or and 
tUc.t\ p;tant hlrw the of hvUrcouTse >0 or 

I think it is inluiman and <laniaf,nfip to the averajir man to keep him 
away from a woman until he is 20. 

covirsc, my case may be )>cculiar. . . Hut, U\m my vir^v- 
point, a man is better physically, mentally, find spiritually, if per- 
mitted a reasonable sex pro^^ram with wnman. I knoNv ibc arp.u- 
ments to the contrary—disease, dt:ba\icliinK nf women, illep,iiini;wy. 
and so on.—In view of cvcrythinj', I (hin’t know what in 
recommend. , , 



A CRmUUK OF 3UBUMATION IN MAtV.S 


59 


“I nrii li.'ifjpy fiiul c/Ticicnl:, :uuJ work only when enjoying a 
sex Ffr^pfrarH.'' 

-Anollirr man, a few years aftir hi?) interview, UTOtc: have cut 

rhe fiOriiian kani. J liavc n mistrc.s.s/* To him this query was 
sent: "Is miisiurhatiqi^ anythin); like the relief tu free a man for 
working that intercourse in?" lie replied: "Kmpiriitically, no. Tlic 
former niny remove an idwious irritation Init it docs not ncccbsarily 
clear the luind as much/* 

Still other subjects feel that, t<i avoid unfairncs^s to girls in general 
and to rnistrrssrs in particular, tlic masturhatory adjustment, tliougli 
a very [hho (uie, was the best under the circuiustaiiccs.'^ Several 
advmaies of '*the single standard" arc emphatic, lunvcvcr, that the 
ideal adjustment would have (teen early marringe; an adjustment imt 
efTcclcd in their cases, in u few instances no doubt because of feelings 
of person,al »iade<niacy, hut i/t most cases because of (1) Vanted 
means, (2) unwillingness to a^ik a girl to live “on her own" in view 
rif s<K'ial expeciations (.1) not kfrowrng the right girl, nnd (4) not 
knowing how to know the right girl/^ 

At present writinj;, as remarked, more than 72% of 
those whose (jnly tuljustmeiU (aside from occasional 
‘‘tfreams” pcrliaps) was masturbation arc known to 
have Jtiarricd, nndp we may add, with every evidence 
of normal happiness. Ct)mpared with tlie group of 
all wdio had other adjustments, this i$ n normal shew^ 
ing; since oEily 72^)4% fhc subjects with other ad¬ 
justments are known to have married--^ tIi/Tcrcncc of 
less than I insi^^nilicant with so few cases. 

^"Cl, A. Forers ninccjuion of sex desire as something to (|f> iuj 
hurt lu luiolher with (cited by MciU/ies 76, p. 88). 

^^Kvidrndy Jung (57, pp. 213-216) \vo\ild :\pprove this youthful 
cautiousness “A woman of twenty is us u rule older than a man of 
tweniy-fivc/' he says, “in m» fur as psychological judgment is cun- 
cemrd"; (hnugli "very many women have no undei^tandirig at all 
(»f rnaKctilrne sexualit}'." "AVitlt mar^y nici) nf twenty-five psychohj- 
gicnl puberry is not yet conipletcd'*; hence "tlw weakness of a man's 
judgmciU' at ihe lime of psychological pul)erty should prompt him 
ti) reflect very deeply before risking u premature choice of u wife/ 
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No effort was made to check wiili ihcsc !>ubjri t?t die 
current psychoanalytic gcncriili/aiion that miisturha- 
tionwhen practiced over a lonti period makes a normnl 
mairicd life unlikely if not impossible. Two important 
eases run distinctly contrary to tir.u j'ctierali/ation, 
however. 

fvrst wiis nf several sul»)r\lK whu 
before they vecrc 10 year? olil uriil toiuinnni h inr JO ,01 
yet with no viniblc cffcctfs either them* ihrir mniirvi lijr, 
or upon their children, so far as known* Vo nn iiniairy as in ulirihrr 
this subject could detect any nniorninatr rrsnU in his m'v 

life, he reidies: 

”As it seems to me, my fev life hrrn rssrniially iiiMnifd, Iwtih 
before and after marriai;c. Since the d^c i^f ri^lit until my martiaiir 
1 lifld masturbated on nn nv^cra^e of once or iwicr a wrrk. I nrvrr 
wont more than a month or two without riiaMurluu’wi, and thi'* only 
on a fess" occasions and by (;reat effort. .Sirur my innriiaKr I have 
had no desire to miisturbatc. 1 have, hiitl inleroan^e with alitmt (hr 
frequency that is normal for me, judmnn hy my prr*rnarital i*j^!ds(ic 
record, namely, once or twice a wrek—ofirnrr wliro nn( U utkiiu^ 
hard, and less often when workinjj very hard,'* ('Hw uther Mihi<"vt 
reports the reverse ratio; more foment inictoiiui^e, moir wmk.) 
"The first month after marriage/* the t\r<scnl Milijcct viauinuc-^, 
"I had intercovise more than thlity limrs, 'rhis however, would 
not have been possible, or desired, if I Imd not birri free irniii my 
wotW for that period. 

"Within the first month of married life I IcarJied to delay the 
orgnsm as much as half or three quarters of an limir. ^5y U 

that the psychoanalytic judginents you iriiiuirc aiHuit arc biivrf‘d rui 
nervous eases only." 

The second subject was one who took up mimiiirbatinn driihrrairlv, 
as a result of his own tliinking about nature, when in cnllrgr, and 
continued it for nearly JO years. lie is also the onr, cited on page 
48, whose mnsturbations were clustered, several witliin a Irw’ da>s 
at intervals of about a month. After a halh(l(r/,eri years of married 
life he writes: "Incidentally, nil iny pa^L vagaries have had no 
apparent influence upon niy married life, I am qniir contrntJ'''’ 

is interesting to note that all of Peek and Wrllb' (HK, p, 714 ) 
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Finally, with rcj^ard to these men reporting mastur¬ 
bation, the investigator is unable to note any inferiority 
in their later professional activities, as compared with 
the men of other adjustment groups/^*^ 


JiKist uulivtrly liripnistixnal iiulivitJuals report mnslurbation, though 

fpjitc varyini: dri'rpcs," 

7’/ic fnlldwm^ <il)sriva(iim, reported by another subject, is apropos: 
"TIic hoy \v*h»> taught rne to itiaslorbatc (lie w:i$ 15 then) continued 
to masturbate vintil his oiarrinKC at about 28. For years he was a 
[>luinbpr, and now hr is a farmer, tie has al>vays been wcll.^' 

Cf. similarly Robinson (101, pp. 391-394), 

[It should he remarked that not these subjects ^verc taught 
to mavuirhate. Some were, No effort was made to find how the 
men hvy*m> 'Flic invcsti^;atn^^8 kucw is that the fii^urcs for the 
liemnninus of masturhalion in these subjects would not be very 
dilTcrcru from die fiiuu*cs for other groups (Hamilton, 43; Exncr, 

28/7, pp, J6-2H).] 

For the psychoanalytic views see the next Note, 

-^^Tlir incidental obi^ervalinns just ['iven, incomplete and impres- 
sionislu: tbinij'h they are, arc mtcrcsliim in relation to the current 
slalemrnlN about "the type of personality t^iven to masturbation'*— 
slatenierUs to<» often based upon data no more complete or considered 
than the above. 

We have to hemn w'ith the psychoanalytical Rcncrnli/.iitiori that 
f^enruw (nicnn/rtf,^ individuals who acliievc prcemiriencc) are narcis- 
fiisiic (Martin, 73, p. 66 ); that because '*tbe masturbator , . . loves 
hiimelf . . . remains wrapped up in his own interest in himself, 
<iuitc unable lo |pvc atUMpiatcly in the social scheme of his relation¬ 
ships , . , lie remains seriously crippled in all creative directions," 
(VVhiir, 127, pp. 29-30). [PfivStcr's (90, p. 438) staiemcnt is simi¬ 
lar, ns is Brill's (8, p. 155).] According; to some authon, nuLstur- 
bation not only cxp^e^ses etioccntricity, but produces it (Pfistcr, just 
cited). 

Masturbation is ihouuht further to immerse the individual in a 
w^orhl of fan law with intolerance of reality (Wickes 129, pp, 290- 
291 ; Ilinrhoiann, 47, pp. 18, 22; etc). It thus favors "an infantile 
condition" which predisptiscs to p.sychoneiirosis (47, pp. 22-23). 

Masturhaefon is said to lead to ejnruhdfio ptwrox (ffh.sclirTrnoit, 
47, p. 18). Accmilinu to Robinson (102, p. 52) it is usiiid to find 
that iniistuibators are unable to he normal in marriage. Reddnson 
admits, hmvever, ihai, while cases in which evil cffecis arc ah.scnt 
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The likelihood that inasturbatinn mtKht develop iuio 
ao escape mcchaiusm, like alcohol or drii|;s, seems 
slight for adults as significantly engaged with real 
problems and tests as were these subjects. 

arc "decidedly in llic minority/' llicrc txtr "many of 

tion, and even excessive nu^lurbaiion, width arr mil fnlhiwrd liy 

sexual impotence'* (102, i>p- 74, 435 430). 

More subll/i masturbation occurs "at tlie rxprn'vr ii( bi^li niural 
tone** (McARltcr, cited by Kddy, 22, p, 43). It is "injun'uus to 
sclf-rcspcct" (Collins, 11, p, 19). 

Specifically, "its protracted inilulp;cncr, and concin\ia(ioii of ibc 
practice alter maturity comes often testify a mind prone in lovr its 
balance" (Collins, 11, p. 19) f and it Is nccurilin^ly "in llie lijprr- 
sensitive" that the practice "may do Rrcat barm" (II, p, 20). In ilir 
opinion of another writer, "Its efTccls depend entirely rm inili\idu!il 
constitution/' owinp; especially to ihc "mental that vtnn- 

monly go with it" (F. L. Wells, 122, pp. 93-94), 

Cf., on several of tlicsc points, the relercncrs jjiven in Ndfe 2, 
supra. 

On the other Imtid, a number of writers acrec that *'\vlirn ^na^lu^• 
bation Is only practised at rare intervals, and fmtu In 

order to obtain relief from physical oppression and jncrual ri|v<.r^Mnn, 
it may be regarded as the natural result of unnatural circuiiiMalters*' 
(Ellis, 24, p, 191). Under these conditions It h probably harntlrf*'; 
(Moll, 78, p. 181; Menzics, 76, pp. 49-53, 94ff*; Jung, 57, p, 220), 
As staled by Stckcl (112, p. 71), "Waniin wnllrii dir Aiyjr rurln 
schen, dnsz cs aueb cinen Nutzen dcr Onanic gibr, da'^/. der Aulocro- 
tismus zahlloscn Wiiwcn, alien Jiingfern, Hagcsinlztn di> rin/.ig 
mogllclie, sozial moglicbc Form der Sexualbctatigung darstf'IU ?" 
(CL 112, p. 138, similarly.) 

Some writers even approve masturbation for normal aduirs wlioni 
circumstances keep from the more adeepmte criilic. outlet. "A mn- 
stant severe struggle against masturliation," says one, "may not only 
result in impotence, but also in very severe ncuntslbcnin; and thU 
is even more frequent than impotence" (Robinson, 102, p. *133. C'f. 
also pp, 354-355; 103, p. 255; Popenoe, 91, p, 133; the autlmrs 
cited in Eddy, 22. pp. 4143; and notably R{dMC, 98, and l.onir. 67). 
Another writer remarks that "personally I am unable U) sfp ilir 
ethical beauty of keeping a lad so exhausK'd idiVMCallv In' ovriwink 
[to combat masturbation] that be U ficximlly impoirnt" (S., 101, p. 
46). From this point of view, "Extreme and uncoiUrollablr mashir- 
bation is a symptom of neurosis rather than the c.ui^c (d it" (Ornneil 
19, p. lOS). 
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On tlic other hand, we must acknowledge that tlie 
Freudian view that “crtttic fixation upon the individ¬ 
ual's own genitals'' represents an undeveloped stage, 
and that lixation subsctpiently upon similar genitals 
(homosexuality) is the logical next step in dcvclop- 
jnent (Brill, 7, pp, 171-172), docs indicate 
even in well-adjusted men. Moll (78, p. 184) remarks 
tliat “for such a development (^iiito homosexuality] to 
he po.ssible, it is necessary that very special influences 
should be in operation, m<irc particularly a congenital 
predisposition, or the cultivation of tlte perversion by 
perverse imaginative processes.this latter, indeed, oc¬ 

curring very readily in masturbators.” Wc can readily 
see liow simple conditioning of the orgasm with the 
individual iiimsclf, with his male genitals, instead of 
with at) attractive female, wouhl seem to require strong 
impressions of tlic ()ppositc sex to prevent other males 
from becoming prepotent stimuli for his own sexuality. 
And (thvioiisly the individual while niasturhating is 
gaining /to e.xperie/ice of how to wi/i and keep the 
regard of a mate. (Cf. Stckel, 112.) 

Again, tlic puritanically minded youth, with his 
moral tiolions of the goodness of good women and the 
badness of ha<l, aiul (/f the baseness of sex in general, 
may well fantasy not of the liner type of girl; with 
the result that he develops that ail-too-common split 
in his emotional life, in which he is unable to marry 
happily because the superior woman does not draw 
out his sensuous nature and the inferior woman caiuiot 
satisfy liis other desires in marriage (Fliigel, 31, pp. 
11 \-\\ 2 ). 
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Another possibility for abnormality, thtiUKh in a 
more subtle sense, may be a tendency for years of nns 
turbation, in very rational persons, to stifle (he “tender 
emotion" component of the love life. This tcrnlcncy 
may result from simple lack of practice of affcidion, 
also from periodic preoccupation with the sex need 
ill abstraction from its normal emotional concomitants, 
and from that severity of mental altitude which comes 
from the constant realization of want. 'I’his combina¬ 
tion of factors seems conducive to the cnmplaini of 
many young wives to their husbands: "Kiihcr you want 
me all, or you don’t want me lo bother you”; "You 
can’t seem to pet without going all the way”; “Some¬ 
times a woman just wants to be loved." Mo doubt, this 
disparity between many men and women results partly 
from the differences in their bringing up; partly from 
the sheer economic stress to which young men arc nat¬ 
urally subjected regardless of their se.\ ailju.Ktmcnts; 
and partly from the continualncss of sc.v liunger before 
marriage which in many men seems tt» make the sex 
factor paramount in marriage. There may be innate 
differences, too. But the question remains as to whether 
limitation to masturbation over a long period does mu 
tend to increase the “fight and sex" mentality of the 
male to the detriment of his affectionate sitlc. 

Some subjects were rather clearly aware of such 
questionable elements in their situation. Although 
spontaneous heterosexual fantasies during masiurha- 
tion were no doubt the rule throughout the group, one 
man went so far as to voluntarily direct his (aniasies 
at the girl with whom he wanted to fall in love, with 
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the idea that this overt association of erotic emotion to 
her wotihi help -ivhich it apparently did, With most 
of the siihjects, however, associations, and especially 
social relations with the opposite sex, were cultivated 
spontaneously. 

In li^ht of the ethical ohjectioits to promiscuity or 
temporary sSex relations, tliero is perhaps no better state¬ 
ment of the situation for the masturbator than appears 
in the admirable brochure by Dennett (IH, p. 14) ; 
"Do not yield to the impulse to handle the sex organs 
in order to relieve the pressure which may occasionally 
feel overwhelming, unless you find that nature docs not 
bring relief iliiring sleep.’* Yet we must remember 
that various conditions, including sound sex education, 
suflicicnt association with the opposite sex, and normal 
waking relaxation,may insure that ideal “relief dur¬ 
ing sleep." 

P am! W (relations with prostitutes, and with otlicr 
women, respectively), as sex adjustments, will not 
seem out of pface in this study of supposedly ethical 
men, if we remember iliat women were resorted to by 
these few subjects ostensibly as the least bad of all the 
altcrnativ'cs; the alternatives comprising, for them, 
mainly nervousness, masturbation, and women. The 
women chosen were those only who “would not be 
harmed" by the relationship; that is, women who had 
engaged in similar relationships before and were ready 
to engage in them again. Yet even widi respect to 
these women, conscientious scruples asserted thein- 
sclvos. 


stipm. 
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One who had had several mistrcvies was slicKird, in his inlervirvv, 
to learn oi the "ahiiormar Mate of so many sulijrris, max 

turhated. He presented liis own adjustment in uniiraM, I’lir jrar 
before as he was walkini' hy a window a haiiilkirchiel fell at liix (rri. 
He picked it up, and handed it tn a very attractive fit I at the win¬ 
dow. She acknowledged liis (rallaniry with a smilr wlii. h he trinrm. 
bcrcd. On another day he met her walkint;; and it was init I'Uti; 
before their flirtatious actiuainiance Itocantc intiniaie. Althimi;li a 
steady realism was evident in their prompt dmission of their previous 
allnir.s, in their agreement that tins one shnuld In; temiuiraiy (•nly, 
and in their care iti contraception, the toinanlic; iiaiuraltir'KS with 
which the relationship began cuntinneil ihrnughoul. Hr ke|ti her 
photograph on his Intrcavi; they wrote noirs attrl ^fnl little pre*rrtts 
when too busy to meet; and at their meeting', iliey riijojed gniiig to 
concerts and dances. 

It may be therefore that the regret rxpresverl hy this Mihjrri after¬ 
wards was because lie had become more fond of the girl tliim he 
would admit. Still, his professed altitude seemed ipriie lypival o| 
his group, when he called on the writer a yOiir Imrr lo liilii' 
self as follows: 

"Tuylor, you remember wlictt [ told you about my little mistrexv, 
I Slid that I thouglit that was how all the men titi your list might 
to be. When you asked me if she might not fall in love witli me, 
I said 'No,' because I bad told her at the beginning I was going to 
leave this part of the country after two years and get married. Well, 
she li.is fisllen in love with me. And here I have taken two years 
of her time, when she should have hceii free to find a huKl..ind. She is 
the kind that ought to get married. She is uiicnmnionly nice Imik- 
ing, and she is fond of children. She has \ fine character, too. She 
would make some man a wonderful wife. She is .siill vny yming: so 
I hope she will find someone. Hut I wish it had hern tlifferenl-" 
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INADEQUACY OE THE CONCEPT 
OK SUBLIMATION 

'i'lic foronoing observations, taken as a whole, go 
distinctly contrary to the reasoning that, since in human 
hcifigs the exercise of sex “for the propagation of life 
is needed at only a few intervals," it therefore “is 
aroused in children and stimulated in adults not so 
much by its own spontaneous urge as by erroneous 
teachings and suggestive scenes and customs—^in other 
words by perverse iaielleclual methods."-' Rather, 
with respect to men at any rate, we arc impressed by 
the truth of Michels’ (77, p. 26) statement that “the 
sexual need lakes the form of an urgent impulsion . . . 
compared with the sense of hunger," Indeed, the evi¬ 
dence confiriiis Hall’s conclusion “that normal, virtu- 
tnis, unmarried yountj fnen have sexual periodicity.”'^ 

•^Ksldpman (26, ap, 3.10-3.11). Similarly, R'Iar,sUiii fails lo find 
any "cyclic Invc .sliimilus" in “the normal male, after maturity, at 
lea-st” (72, pp. 320, 321), 

-;'Hall (3K, p, 466; and similarly 37, Vol. 1, pp. 501-502). 
IClIis’ conclusion is ilic same (cited liy Mcn/.ies, 70, p. 45). The 
point is taken as a mat ter of course, as‘ far as periodic expuKsion of 
contents of the seminal vesicles is concerned, by Geddes and 'I’honison 
(36, p. 24!) and by many other writers. 

Rohic (10(1, p. 247) says: "My loni> experience amonp actvial 
people of the heticr classes leads me to deny llmt the cntiic sex force 
can he absorbed in such a way [as tliroutth .activities] without tlic 
Rreatesl detriment t<i the individmil unless the individual he sexually 
.aluiornial at the outset . . .Some actual erotic c.yprc.ssion, f>r tend¬ 
ency to expiession, iiiiiM at limes occur in every normal individual." 
Cf. similarly Ihiek (21, pi'. I07-20S); Slmfeldt (110, pp, 245-251}; 
and Ns'slrdni (HI, pp. 361-370). 

[671 
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This means that there is in ynun^^ mott an irrciliuihlc 
minimum of sexuality, in the sense of tunuilalive sfi-re- 
tinn, stimulation from within, amt crotir scnsiti/.atinii; 
a complex physiological process, glatulnlar, circula¬ 
tory, nervous, muscular. This nuclear croiliisin is 
never transmuted or sublimated away. On the* con¬ 
trary, it requires and finds some direct outlet in every 
case. The precise form which this jniilct lakes will de¬ 
pend naturally upon various external and internal 
circumstances, as Allport lias remarked.’'* In fine, to 
quote Malinowski (71, p. 371): “The sexual impulse 
is never entirely free, neither can it ever be conipicicly 
enslaved by social imperatives." 

It follows that the conception of sublimation, tlmugh 
undoubtedly pointing toward some real physiological 
and psychological processes, fails of scientific useful¬ 
ness. Like all analogies when pressed beyond a cer¬ 
tain point, it proves inadequate and misleading. At 
the outset, the conception of sublimation fails to take 
accoum of the irreducible minimum uf sexuality in 
the young male. Then the conception overlooks the 
important point that that minimum can be varied only 
in the form of associated activity, and not significaruly 
in intrinsic content. (Simple re conditioning of lust 
to art objects, for example, would be feiiclusm, not 
sublimation.) Also, the theory overlooks the possible 
relation between sexual vigor and general vigor, re¬ 
marked above, and developed further in the section 
which follows.®’ On the other hand, the conception of 


®*Allport (3, pp. 69-76) j likewise DnshicII (IS, pp. 
“^I’ages 50-54, supra, mid 78, 81-83 iafra. 



A CKITIQUl; 01' SUUUMATION IN MALES 


69 


sublimation makes too much of the facts that, within 
certain limits, attention can he diverted, activity 
changed, anil development mmlilied. 

The wliole conception is bourn! up with a misleading 
metaphysical-psychological theory. In general, this 
theory assumes a common psycliophysical energy 
which can he diverted into different channels much like 
the water in a system of pipes. This assumption, how¬ 
ever, despite the significant devclopmeius of Gestalt 
psychology and Laslileyan neurology, does not scern to 
hold U) tlic extent that the notion of sublimation im¬ 
plies.^'' In particular, the metaphysical-psychological 
theory in question seems inseparable from the theory 
that human pleasures, loves, and appreciations of 
things beautiful, good, and true, arc essentially forms 
of sexuality, 

Hence, before we can attempt to analyze the con¬ 
ception of sublimaiioi) more constructively, wc must 
look to the theoretical foimdalions in the psycliology of 
je;v afjd fovc. 

'^“Kiililer (60): l.nslilry (6.^); F-ashlry (62); Prince (94, pp- 
2()7-2()H): Taylor (116, pp. 102-103); Hanlott (4, p. 98). 
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SUGGIvSTIONS FOR TIIK rSYt'IIOlARJY 
OF SliX ANDLOVK 


Our knowledge of the various urges and emotions 
is limited indeed; but such knowledge as we have sug¬ 
gests, after various writers, certain icniaiivc formula¬ 
tions. 

At the outset, ratlicr than contemplate Imnian sexu¬ 
ality as a metaphysical simple, we should acknowledge 
its complexity. From this point of view, Hume’s type 
of analysis “of the amorous passion, or l(»ve betwixt the 
sexes," seems much nearer the truth than does the 
psychoanalytic conception. 'I'liat there are practical 
values in the psychoanalytic idea of IHritJn no one can 
deny: it lends some logic, to erotic perversions, for in¬ 
stance, and to certain functional rclati<»ns between com- 
ponents of the love life. But Hume’s approach alhnvs 
for these same phenomena, and inako.s‘ some td tliem 
clearer. 

Hume said that "the amorous passion," "in its iiu»st 
natural state, is derived from the conjunction of tlirce 
different impressions or passions, vix. The pleasing 
sensation arising from beauty; the bodily appetite for 
generation; and a generous kindness or gootl-will." In 
more modern terms, we may call the first of these three 
elements the appreciation of beauty, or, .simjily, 
aesthetic response; without thereby assttming that tliis 
factor must be simple or that we uiitlorstand it fully- 
The second element we shall refer to as Inst; although 

[70] 
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this again may be onJy a name for the conscious accom¬ 
paniments of “a number of acts, each a definite rc- 
gporise to a definite pattern of stimulation/* as Lashlcy 
has described the objective sexual behavior of the wJdtc 
rat, Hume's third factor is less easy to label. As, 
however, lie uses the terms benevolence and esteem in 
the same connection, we may assume that this third 
component includes what McDougall, Sharp, and 
others call tcntlcr emotion, admiration, and benevo¬ 
lence (in the etymological sense of the tenn),^^ 

Of these elements, McDougall would reduce admir¬ 
ation to wonder and subjection or negative self-feeling. 
The same author, further^ speaks of elation as an ele¬ 
ment wJiich, with wonder, subjection, lust, and tender 
emotion, is a factor in sex love. Klation, or positive 
selfTecling, according to this author is an important 

(S2, HiK^k II, Part 11, Sections XI, IX); LiuhUy (G2, 
p. m)\ McI)ouj?all (6B); Sharp (107). 

—Lushlcy's staicincru ol the complexity of what we have ciillcd 
here "the lust component" serins fully applrcahle to luiinan .suhjeetK, 
)iul[;infx at least hy one tielail reported hy the subject whose M diary 
was Kivcii ai Icniiih in the section on "The Several Adjustments," 
This subject noted that, :U times of "^rcat pressure," the restlessness 
was not always, mi to say, erectile, even while it was penile; then; 
would he periods when he craved simply penile stiinuliUioii witliout 
erection or lustful thovif;ht, and he would satisfy this cravlnfi; by rapid 
sliding; of opposed tlnimh and forcfinp^cr hack arul forth alon^^ his 
flaccid penis, '^riifs would rise to "a pleasant ^^low frnni the tip 
of the penis hack through the orpan into the rectal regions." Yet 
this was not ni.asturhatioii, in usual sense at least, since tlfe stim¬ 
ulus TCfiii\\inir from tlie pressure of the /luster and tjinml) were "curi¬ 
ously liniilrd—lustful hut not Ke.xuil—^without any erection at all,'* 
and witliout or even scepaiire; nltliou^^di erection cmild he 

brought on Jit will .simply l)v "tliinkiui' srxua) thnu^rlils, wluithcj or 
not tlie hit of ruMun/x was Koiojj on at du* lime." C(, Note .1.1, iufrei. 

Of historical inteiesi in this context is Lain^j's study of Humfi 

(61). 
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element in pride; and pride, as evcrYntie knnws, is 
commonly involved in sex love. (Malinowski ohseives 
the important role played holh liy pride in [los'^ession 
and by personal admiration in ihe love aPnirs id 
savages.) "(Trcgarioiisncss," ton, lias been lisinl by 
some authors as a factor operative in 'hhe amorou.s 
passion."'*'** 

If wc may list sridi items as these without any 
assumption of their completeness, ultimate simplicity, 
or absolute separateness, and without raising the ipics- 
tion as to wlicilicr they arc innate or not; if we may 
take such terms to mean, not faculties, hm significant 
patterns of adult activity; and if wc may assume that 
the arrangement of these patterns is dilTerent in iliJfer* 
cat individuals—then we may attempt a list of this sort 
to take account of important psychological facts, and 
as a basis for some constructive criticism of the con- 
ception of sublimation. 

Por the purposes of this study, wc shall employ the 
terms lust, tender emotion, acstlictic response or the 
appreciation of beauty, wonder, elation, subjection, 
companionship, and benevolence, as markers for func- 
tvonal components which may be interrelated in vari¬ 
ous ways, but which, in the adult, are not one, The 
fact that some of these components, notably compan¬ 
ionship and benevolence, arc developed through expe- 

i^McDouEfl)) (B, pp. 132-135, 129, 59, 6+, 68; 68ff. pp. 

394); Malinowski (71, pp, 266, 271); 'riionmin (110, pp. .V/.t- 
375). A most nottwotthy nna1y,sis, ot wlticli Riliot ‘ays lir ''tart liiitl 
no other to crpial it, nor any point wltkli triiild hr nilrirri or Mih- 
tracted," is Riven by Herbert Spencer (95, pp. '.iS-t-iVl). lit this 
antilysis Spencer- lists “love of approbation'' ninl "rin r.\irnilrd liliriiy 
of action"; which have not hern menlionrd sptti/kiilly idiuvr. 
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ricnce, docs not make them unimportant here. Indeed, 
for anything like a complete account of the significant 
factors, to companionship and benevolence and the 
orliers we sliall have to add a variety of clearly habit¬ 
ual anti purposive attitudes (purposive in the sense of 
conscious “set” ttr ‘‘temporary habit”) ; since now 
neurological evidence has been adduced for Wood¬ 
worth’s view that "a habit may become a drive. 
Also, as basic processes, we must take account of stimu¬ 
lus and response, inhibition ami facilitation (including 
what we shall describe later as "alternative response”), 
conflict, dissociation, learning, and integration. And, 
finally, we must recognize a certain gcjjcral factor, 
which we may call simply metabolism, to account for 
tliat nicastirc of increase or decrease of any component 
which is possible tlirough organic strengthening and 
weakening. 

'I'his list of elements, once more, is not an attempt 
to revive a "(acuity psychology.” It aims rather to 
recognize difTcrentiati<»n of functioning. Neither docs 
this analysis mean that the personality is merely a col¬ 
lection of pails. On the contrary, integration means 
organization; and it is (]uitc possible that the various 
components may influence one another in subtle ways 
amounting to an emergent pattern in nature. 

This general point of view derives support from a 
numl)cr of important facts, which it makes more intel¬ 
ligible in turn. First there is the possible separateness, 

^“I.iislilry (02, p|>. 102-202) rchirs to tlic n(!uroli)|;i<.'iil Mipiiorl for 
Wnoitwoi'iti's view. *I'hi’ view itself is picsfiUtd in VYo(»<lwortli 
(I.U |>. 104). 
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or near separateness, of the lust cninponem. As Mycr- 
son lias remarked, ".Sexual union imnli more fre 
qucntly than not lacks the sentiment of hive. It is a 
hunger, and no more than the starved man forms any 
psychic attachment to the morsel of fmid that he 
devours, docs the scxu.al passion nece.'iS.arilY ail.u li any 
particular psychic value to the ohjeti of desire.'' 
Hence, in the words of Hernard .Shaw, it is an "un¬ 
workable assumption . . . that the specific relation 
whicli marriage authorizes between the pariic.'S is the 
most intimate and personal of human relations, anil 
embraces all the other high human relations. . . . 'I'liis 
is violently untrue": the potential "impersonality of 
sex," to use Shaw's phrase, is too often ovcrlookeil. 
Among the Trobianders, there is frank recognition of 
sex gratification as good in itself. In niir civilization, 
this recognition has not been so customary, because of 
the traditional notion that sex is obscene a noiion 
which, according to Shaw, is "a blasphemy against life, 
and, to put it in Christian terms, an accusation of in¬ 
decency against God." "So unwholesome an ahsurdi- 
ty" he says, "could only have gained ground umler two 
conditions: 1, a reaction against a society in which sen¬ 
sual luxury had been carried to revolting extremes, and, 
2, a belief that the world was coming to an end, and 
that therefore sex was no longer necessary." Michels 
states that “no woman of a cairn and elevated mind has 
ever felt any sense of injury or afTrouted honor in con¬ 
sequence of the sexual admiration of a man"; and dial 
"the 'pure' woman is .a fiction of the lihcriine. The 
libertine is one who suffers from a distressing cleavage 
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of the soul.” Nevertheless, we have to acknowledge 
that this cleavage exists in many, owing to social tradi¬ 
tions whose aim, pathetically enough, was virtue, in¬ 
stead of tills sort of vice or pathology."” 

Another signilicant fact is the occurrence of tender 
emotion in apparent independence of lust, liven among 
the animals, evidence of parental fondness by both 
sexes, without sex activity (though not always), is 
well known. Hamilton notes particularly the isolation 
of this component in a pair of monkeys. "It was of 
interest,” he says, "that although both the male and 
(he female, after they liad been caged together for some 
time, censed to stimulate one another sexually as they 
were stimulated by new cage companions of the oppo¬ 
site sex, mates of a voluntarily established union who 
were tluis separated would persistently call to one 
another and, if they were in adjoining cages, nestle 
against one another througli the separating wire net¬ 
ting. When mates who had been separated for a few 
clays were restored to one another they would rusli into 
a facc-to-facc embrace (this is not the copulating po.si- 
tion for monkeys) and utter sounds wliich arc char¬ 
acteristically uttercil by all monkeys when a disadvan¬ 
tage has been overcome or escaped,” He concludes that 
these observations, together with various studies of the 
human species, "support the view that tliere is a mat¬ 
ing tendency which can and often docs function sep- 

‘■’'’MvcrMKi (Hit, |). 5(17);Sliiiw (I(t9, pi>. 160, I'M); Muliiumski. 
(71. p.' 264): Mli-lirls (77, pp. 217-214). 

On clcuvupf, c(, SVnit (105, p. 2I.t) ; :iImi KKied (.51, |>p. 
111 - 112 ), 
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ariitely from the tendency that leads directly to cop¬ 
ulation.”*' 

The same point is cviilcnccd by the way the Tanala 
and ]3etsilco tribes of Madagascar dilferentiate be¬ 
tween affection between persons of the opjjo.sitc sex a/nl 
sexual attraction. A man and woman who love each 
other, but who arc unable to marry because of relatimi- 
ship or have found each other physically unsatisfactory 
during premarital relations, will g(i through the cere¬ 
mony of jatidrn or blood brotherhood. This ceremony, 
says Linton, "establishes a relationship hciween them 
closer than that of brother and sister by (lie same 
mother, and sexual relations arc thenceforth untiiink- 
able. They would be punished by prompt dcaili at 
the hands of the ancestral spirits. After making such 
a bond the couple can be ingcther as much as they wish 
without chaperonage and a man may even come and 
live in the house of a married fatUra sister in the ab¬ 
sence of her husband without c.xci(lng gossip, 

"Married people who think it advisable to separate, 
but who feel a deep affection for caob other may also 
perform this ceremony. Such separations arc usually 
due to the fact that the union has proved sterile and 
both believe they may have children by otlier partners, 

»'HamiUon (42, pp. 322-323), 

Mnrston comes to tlie same conclusion (72, p. 287). 

For imstiinccs of failure of tliis isointion of the nfrcctinniiic response 
from the erotic, cf. Hamilton (42, pp. .3li-.1l2; 41, p. 307). 

Interesting but not essential for our Btudy is McUouir.iirs (69, 
p. 361) opinion lliat, "ivliilc lljc cxeitcinriu of the se.x-io.Niifu t leoil.s 
naturally to lead nii to the excitement of the protective for parcniiil 
instinct, which in McDougall’s stlicinc is the basis of iciuler 
emotion], that of the protective has no such miuiral icmleticy to 
awaken the sc.x-impulsc," 
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or to the discovery that they arc within one o( the pro¬ 
hibited degrees of relationship, some of which are very 
remote. A married couple may also make falulra with¬ 
out separation as a sign of their deep affection, but in 
this case tite right to sc.xual intercourse is re.scrved by 
the parties wlien making the bond." 

'I'his custom is particularly significant in tl\at among 
these people divorce is easy, and '‘both tribes arc poly- 
gyiious and are tolerant to sexual relations outside 
marriage as long as the incest regulations arc not 
infringed." Jn other words, there is nothing compul¬ 
sory about fotidva, yet individuals often choose to 
enter this statc.''’^ 

The titird com|)oncnt on our list, namely, aesthetic 
response, likewise often functions independently. Even 
among the wanton 'IVobriandcrs, where, as elsewhere, 
sex activities are commonly surrounded with many 
forms of beauty, the aesthetic life flourislies also on its 
own account. (l\fafinowski, 71, pp. 24.TZ60, 276, 
291.) 

I.t would he superfluous to multiply examples of this 
sort of separateness. The point is that under various 
eondilions, lust, tender emotion, and aesthetic response, 
respectively, can appear in marked isolation, and with¬ 
out evidence of essential support from one another. 
We may go further, and observe that the other com¬ 
ponents of the love life seem to be in the same case; 
wonder, elation, subjection, companionship, benevo¬ 
lence, and the habitual and purj)t)sive attitudes which 

in' l^iotr'ssrjr U:ili»h Lintim rjf tIjt Univrr^iiy dI 

Wiscffrmin. 
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often enter into erotic situations, may all occur (|uitc 
apart from the sex function.'^’ 

On (he other hand, U'c must rccojrni/c a siKni/icant 
tendency for the several elements in se.v love o* 
together. Whether the explanation he genetic com- 
iiiunity of the emotions, or ass'oeiative relatioiisliip, it 
nevertheless seems certain that, as Ilutnc said, “the 
appetite of generation, when con/inM to a certain de¬ 
gree, is evidently of the pleasant kind, acul has a strong 
connexion with all the agreeable et?)oti<nis, Joy, mirth, 
vanity, and kindness arc all inccniivc.s to this dcr-vire; 
as well as music, dancing, wine, and good cheer. On 
the other hand, sorrow, melanchctly, poverty, humility 
are destructive of it, From this c|u:ility, 'tis easily 
conceiv’d why itshou’d he ccninccted with the totise of 
beauty. 

“But there is another principle,” he e.xplain.s, "that 
contributes to the same effect. . . The [larallel di¬ 
rection of the desires is a real relation, and rto le.ss than 
a resemblance in their sensation, produce.s a ctinne.viotj 
among them”; as when both beauty anil Itunger draw 
us toward food. “From these two relations, rc.sem- 
blance and a parallel desire, there arises such n con¬ 
nexion betwixt the sense of beauty, the bodily appetite, 
and benevolence, that they become in a nianner insep¬ 
arable: And we find from experience, that ’tis indi/T- 

“^Cf. Woodworth (133, pp. 170-170). 

For examples from aiuiiTO|>olo)>y sec Crassdey (1.3, pp. 7')(T.) ; 
Brlffnult {5a. V<>1. 1, p, 142; Vid. 2. pp. 151-152; p. 170). 

On fractionability of complex "instinctive paiternH" cl. Mnrphv 
and Murphy (81, p. 50). 

Cf. also Note 27, supra. 
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LTcnt which uf them advances /irsi; since any of them 
is almosi sure to be altcnded with ihc related affections. 
One, who is inllam’d with lust, feels at least a inonieii- 
tary kindness towards the object of it, ami at the same 
lime famies her more heaiitifiil than ordinary; as 
there arc many, who hcf^in with kindness and esteem 
for the wit a/i<l merit of the person, and advance froiti 
that to the other passions. Hut the most common 
species of love is that which first arises from beauty, 
and aflcrward.s di/'fu.ses iLsdf into kindness and into 
the bodily appetite. Kindness or esteem, ami the appe¬ 
tite to generation, arc too remote to unite easily to- 
ffcther. 'i'he one i,<, perhaps, the most refin’tl passion of 
the soul; the other the most ^ross and vulgar. 'I'hc love 
of beauty is plac'd in a just medium betwixt them, and 
partakes of both (heir natures; From whence it pro¬ 
ceeds, that 'lis so singularly lilted to produce both. 

"'riiis account of love is not peculiar to my system, 
but is unavoidable on any Iiypothesis. 'J'bc three affec¬ 
tions, which compose this passion, are evidently dis¬ 
tinct, and has each of them its distinct object, 'd’is 
certain, therefore, that '(is only hy (heir relation they 
produce each other. But the relation of passions is 
not alone sullicieiu. ’'I'is likewise necessary, there 
sIiouM he a relation of ideas, 

''■‘lliiiiK' (52, II. I’art II, Scclion Xl). 

'I'd the writer, a-i lirfort' remarkpd, tills (lisiinction liet\t.'<‘en 
ponrnts wniis iini iiiediii)>atililr with i>r|!:i>ti'‘^'‘ttii>ii, totality, or uiiliitK'- 
iK’ss t»f |ii-iMii)aliiV as ti wliolr. As 'I'hoiiiMin (If), up, .107, 575, 
5f)H) sav''! "We reilcrati' once more most eniiihatii'ally that love 
is .syfUliriie. . . It is coiii|ioheil not oiilv of eleiiirtos luit many coiit- 
|tlex coiii|iodn<ls williin eiitni'oniuls , , . (ami) the motive finer of 
love as stich is in this syiulii-sis ami not in the elements as siieli." 
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1/ this tendency nf the several components t^» run to¬ 
gether suggests the libido theory more thiin it tines the 
analytic viw of sex love -if this tendemy to fuse 
does not seem t(t require the analytic view as mucli 
as the facts of isolation of those coinponcnts diil it is 
at least true that the tendency to fusion tines not require 
c/ie libido theory. Asscjciativc tendency, congruence, 
or even community of origin of factors in sex love, is 
very different from saying that these factors arc one, 
With these two general facts in mind, namely, the 
occasional isolation of components, and their tendency 
to combine into a complex love pattern, we can the. 
better understand a third category, the sex perversions. 
The dissociation of lust from tender emotion, the ah- 
normal inhibition of lust, its association with various 
aesthetic and sensitive rcactifins as in the fetichisms and 
zonal perversions, the limitation t»f lust to states of 
pain, degradation, or cruel domination, as in maso¬ 
chism and sadism—all these phenomena Itccoine 
understandable in terms of dissociation and assrjciatlon 
of components, much as suggested by Mcnougall (h'hj, 
pp. 321-332, S61); as the writer hopes to show further 
in some cases not yet published. More subtle than the 
classic types of perversion, and dillkult to classify, 
are the hcartlessness of the lustful Ctdiini, and the 
simple sex attitude of the intellectual Kant; cases in 

III pjinicuUr, "where the acstlielic (nialily is absent, tlie purely 
sex instinct U likely to dominate to such an extent that it liUiDi*! I'r 
called love in any true sense: it is lust ... It is rlnuhtlul if love 
cart exist without beauty or ncslhctie appreciation of snine soil." 

IIockinR (48, pp. 49-50) speaks of the iciideiuy of insiincis "to 
shave in the tr.icts of physical expression," and objects to the notion 
of "clcan-cut division" between the stwera! insiinvis. 
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whi<.:h the acslhclic and lender reacthms, if present at 
all in ihe sex settin(», seem t«j have been so intensely at¬ 
tached l(> art itself or to aesthetic thcf)rizings as to leave 
none free for attachment t(» a person.’’'' 

A fmirth set of facts which our theory lielps to ex¬ 
plain is the ajipareiu tendency for )^cneral vi;?or or 
excitement t«) favor the arousal of tlie sex impulse. 
(An/^er and fear, as i.s well known, inliihit the sex im¬ 
pulse al the lime; l)ut it is a i|ue.stif)n whether they do 
not facilitate its appearance later. Another apparent 
exception may be found in neurasthenic sexual hyper- 
cstlwsia. This hyperesthesia, however, d«ies not ilis- 
pjxive a tendency for sex vi^(or r(» follow upon genera) 
health or e.xcitcinent.) ('ascs of the c.(>inci<lcncc of sex 
e.xprcssifni with hodily and mental eniciciicy have been 
cited above.Tlic relatitui between festivities and sex 
expression in savages, and the apparently similar con¬ 
nection between iitne.s of excitement and sex stimula¬ 
tion in civili/cd men, have been noted also.’"’ In litcra- 

cmndonul rraitidtis af llctivrriuio Crllini arc duAvn In his 
Auioliir»('ia|»)(y- As rcmarkol l>v Coiirhon (12, |). 80), "II .(cii>l»|p 
nuc I'insiinri pcxiijiI chc/- CVIIini s'en snii (otijimrs tciiii a cc jirrinicr 
stiidc <ic stin c’viiUaioti mi (uxir ncius servir dii lanRaj'c dc Fcrc 
(I/lh'.timt sr.Mir!, baris, 111(12), il n'a d'aiitrr rffot une I'actc dc 
c<iti3\ij;aiM)h, rt qu'll ii'anci^iiit pas dc dr^o” plus clcvc ou Its iiistiiicis 
rclatifs a I’liiu'on priiiiaiK'iUi* ct A la prolcciioii dcs jcuncs viriua'iit sc 
joindre .a riiniuilsidn ncnitale primitive poiir cmistimer raiiuair 
norrn.al." 

Kant, avcdi'diiij; tii lliiffdiiii; (40, Vol, 2, p. 0'$), "iilUnIcs to llir 
sexvial instiiut a*, a striialv isolated nerd of human nature, regards 
it frum the purrly sriisual side only, and has im sense at all of its 
(inc uradaliuii-., ami ul its pussihlc cuinirctiun with sunu' ol the must 
ideal fcdlinps.'’ 

i'opaye'i Ml'^4 
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turc, Sappho (125, p. xx) presents this tcnilcticy in its 
extreme form, For her, 

“All thoughts, all passions, all delights, 
Whatever stirs this mrjrtal fimiJc, 

All are hut ministers of Love, 

All feed his sacred flame.” 

As stated by Herbert, "Fven physical e.xcrcisc ... if 
not pushed to c.xccss , . . may . . . slimulalc the sex 
centers, for these arc, after all, not an isolated -system of 
the body, but are influenced in consonance with the 
whole bodily tone.”” From another angle, Sentt (Ib6, 
p, 224) made the point that art anil sex are alike 
“essentially an overflow of health and strengih, an out- 
come of the highest metabolism of the organism.” 
Lecky (6.3«, Vol. 2, pp. 12.1*124) thought that “wliat 
may be called a strong animal nature a nature, that 
is, in which the passions arc in vigorous, and at the 

same time healthy action.is that in which we should 

most naturally expect to find several moral i|uiilities. 
Good humor, frankness, gcnert)siiy, active courage, 
sanguine energy, buoyancy of temper . . . arc much 
more rarely found either in natures (hat are esssemially 
feeble and effeminate, or in natures which have been 
artificially emasculated by penances, distorted from 
their original tendency, and habitually held under 
severe control.” 

(This is, as we shall see, no argument for license.) 

The congruence of vigorous general arousal and se.v 
activity may remind us of the libido theory rather than 


“''Cited by Robic (iOO, [>. 2-t7). Cf. similarly {99, |i(». 229), 
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nf the aiulytic view presented hcrc^ inasmuch as such 
arousal su^^csls a fuiulamcntal libido. I'hc psychology 
of that assumption, however, has been examined^ in the 
preceding; section ; arul the fiiuIinKs of the present study 
gi) contrary to the theory that activity in other lines 
can dispose of the specifically sexual iMierj^ies. Nor 
does the fact that lovinj; behavior and aesthetic and 
ntlicr creative activities may he motivated by sex desire 
prove that sex desire is assuaKcd by sucli activities. 
Witli health or j^reat energisation, all (be main erotic 
coinponeius, lust, tender emotion, aesthetic response, 
tend to expression, as a result of a ^^cneral metabolic, 
not iniercbangcalily lil)i(linous, condition. 

'riic MiInc'Ct (u vrry i^nprrmr niir) wlu) shif(C(I tnnii M to W sonic 
lime iiflrr ln\ iiiirrvirAv^'' \\\\\ awJcnl wlicn hr rcporlcil iIiik chininc: 

nuK'h fi/ dre ••amr rrlirf r*/ icnsinn dnit coim's. ihrourJi 
iritrrcouFsr cmihl lir ffmiiil Uirininli drrp, aihhiiks, iirt, :iiul aay 
Hr rrplinl; 'M( jijiy of ihr :Kiiviu>s you nirniion art! 
u^cil as a suhsiihiir foi iniruoiir^t!, i iliink it Avmihl lie rniirnl (1) 
lliat nuuh niorr liinr wmihi hr ilcniiinilri), arid (2) that oiir of the 
forms of aciiviiy uall riot lir ro(iiJ^i;li 'ihry will hU liavr to hr iM:tl 
to some rxifOt. My olhPivaiion during this prrioil [o( havini^ a 
niisirrss] lias hern that I coiihl pn for an uiuMial Irnittli of time 
wilhom physical rxrrcisr, uithmit danrinp., rtc.; Mimrlhirif^ wliicli 
I found 10 lir tpiiir iiiipo.'vsililr hrforr. On (lie other harul, it must 
he rcinrmhrrrd ilua iIipno varioiK :irlivinV< canma he rUminaied alto- 
({dhrr. I h.'ivr lonml, for insoour, rlrat afrrr lonj,^ rrstraint from 
dancing I wanted t(» daiicr and I had die same (non*$rxual) {dcruiiirc 
from that aiiiviiy as I always have lual. "I'lie same would he true 
for any of thr other diversions." 



IX 

THE PSYCHOLOCiY OV SUBMMA'l’ION 

From the data and ihcfirciical analyses utAv olfeinl, 
what unclcrstandinji; can we j'ain (d ''stibliniatiMn/' that 
process which many people claim (o lind relief in, atnl 
which many psyeliothcrapisis recommend lo ihclr pa¬ 
tients? This is the focus of the present inijuiry. 

At the outset, we must recognize the shifts of acti¬ 
vity, attention, and energization, which occur con¬ 
stantly in dally life. The sublimation tlicory lias placed 
especial emphasis upon the fact that the sex functi^m t‘j 
like the lacrimal, to the extent that it can be arnuse<l to 
extra activity by inordinate stimulation, witlmut such 
activity being necessary to Us health. Hut the same is 
true of most or all of tlic other functions of the 
Take “the salivary propensity," for example. Alliiough 
no measurements have been made within the writer's 
knowledge, it seems likely that the constant chewing of 
gum, or tobacco, must increase the amount of saliva 
secreted within twenty-four hours. In the same way a 
person with nothing to do but to seek erotic stimulation 
(and such other refreshment of spirit as would protect 
that interest from waning) could increase his orgastic 
output markedly, we have every reason to believe. 
Furthermore, either of these forms of increased pro¬ 
duction, the salivary or the sexual, if carried beyond a 
certain point, would be at the c.xpcnsc r>f other forms 
of “self-expression”; other interests would sufTor. 

The questions at once arise. Must the explanation for 
such “diversion of energy^' be suWimrtfion.'il, or may it 

(84] 
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be metabolic and neural? And are there any impor- 
taat limits to the prftcoss? 

Ill answer, a pari of tlie cxplaiialjoii for the process 
seems to he that, with increased arousal of any func¬ 
tion, there occurs an increased encrj;i/,atinn of that 
function llirou^li an enhanceinent of the local metabo¬ 
lism ; alonn witli chani^es in resistance of tlic rellcx path¬ 
ways involved (Iiusliley, 62, p. 1%), In other words, 
there are possible shifts of metabolic activity, deli¬ 
cately poised circulatory and nthcr physiological pro¬ 
cesses which can function now here and now there, to 
meet the emergencies and special calls for development 
of the di/Tcrenl organs of the body, aiding the produc¬ 
tion of saliva, or of sex secretions, for example, as rc- 
(juirccl. To this extent, as the writer has argued else¬ 
where (117 -i]uoiing largely) we can agree with the 
libido theory; hut this is quite difTcrent from saying 
that such shift of development represents a transmuta¬ 
tion of the activity peculiar to one function of the body 
into the output of s(»nic other function or functions. J t 
is also very difTerent from supposing that such basic 
diversion of metabolism can take place without limit, 
and always to the prolit of the organism as a whole. 

(Tlic report of one or two subjects that a short nap 
would abolish sex restlessness suddenly sometimes may 
be explained partly through metabolic changes; 
though inhibitions from rested higher centers may be 
a more important explanation.) 

Another factor to explain shift of activity we may 
call simply “alternative response," This factor the 
writer ( 117) developed as the process by which, given 


V 
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any two patterns of response, one pattern t;ains tlic 
right of way, while the other is completely or aliintsi 
completely itihihitcd, 

III its simplest form, this process appears in "rccipro 
cal iiincrvatioir' (Slierrinnion), in which, for ex.imple, 
coniraction of the llexor muscles in a limh is accmiv 
paiiied by relaxation of the extensor nuiscits in that 
limb. The forms t>f alicrnativc response which most 
obviously relate to the present study seem to full init» 
five general categories, as follows,* If any impulse or 
tendency is balked, there may ensue an alternative 
arousal of (1) various striped-muscle patterns; (2) 
the emergency emotions; (.I) the mechanisms of 
laughter and crying; (4) appetitive functions; and (5) 
thought proccsseS“With various gradations and corn- 
plications of these. 

The frequent complications between the several 
types of reaction need not detain us, other than to 
acknowledge them; since nvr main inuresi is in the 
degree to which any of the types of reaction can he sub¬ 
stituted for other types, Fear and anger may occur 
along with crying, or at least in rapid alternation with 
Crying; the crying may be accompanied by angry ges¬ 
tures; restless activity of the limbs may he associated 
with thinking. Yet a number of examples could be 
cited in which tlie substitution of one mode of response 
for another seems very complete, cither natively or 
through learning (117). 

Now an important result of such alicrnativeno.ss of 
response appears in that the unused alternative pai- 
terns, because inhibited before their arousal, so to 
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speak, do no/ persist as “balked disjtositi(f)ns’* vvliich 
press lor “siibliinaliim.’' 'I'he iiiiestioii remains, then, 
How far ean alteniiuive i’es()onsc apply to relieve tlic 
tensions of the or^'anisni!' 

Dnforuinately for the ailjustmenis of some pcojdc at 
some times, there are limits to the proeess. Alterna¬ 
tive response is most effective, probably, in iboso situa¬ 
tions for wliicb tlic motivation is either a general con¬ 
dition, such as adrenin in the bltxid, or an intention, 
such as to take exercise or to s(dve a problem, h)r whicli 
one of two or more response patterns may be adetjuatc. 
Vet even here some limitati*ins appear. VVe do not 
know, for example, that “laughing olT” the adrenin in 
the hlofitl (through the clieniieal changes that go with 
any exertion) is as rronomirn/ as is “working olf" with 
the lo/ig muscles. Ami as for intcjitiotts, we observe 
that whenever the inteniijjn to exercise gets set on a 
specific form of e.xcreise, or llte plan to solve the proh- 
lem turn.s into a determiJtalion to soh'c it by a particu¬ 
lar method, much alternative response becomes inap¬ 
plicable. 'I'luis, in many isf us, disappointment at be¬ 
ing prevented from picnicking <m I’lislunv is incom¬ 
pletely assuaged by picnicking on C'bemo; if C'hemo is 
out of the (juestion, and we have to stay at hojiic and 
pitch horse-shoes instead, tlie undcrcurrcni of dis¬ 
appointment is stronger; and if recreation of any sort 
is prevented, the urge to break away from routine be¬ 
comes acute and persistent, (Cf.'/cigarnik, l.Vk) 

Kurilicrmorc. a great many of our urges are vitally 
dependent neither ii(ion general (ihysical eondiiions nor 
upon goal-ideas, luit derive fnnn specific iiura-nrganic 



(ihNhtIC I’SVCJIfHJK.V MONIW»R\PILH 

stinnilaticms wlticli must siiimilaic uiiiil rclicvf«l by 
specific circumstances. In lliis Knmp cmiic all tlu’ basic 
life-maintaiiiing ui%fcs uf luin;tcr, thirst, rcspiratinti, 
circulation, heat, ct)ld, pain, fati^iiic. climin.iiiun. prob¬ 
ably other organic conditions including ''l•L•MU').sncss »tr 
the need (or action,*' and certainly, in the male, a vital 
part of "sex.” These urges arc relievetl only, so far as 
we know, by the spccilic provision i»f nourishment, 
liquid, air, blond supply, and normal temperature, and 
by the removal of the causc.s of die pain of the 
internal conditions of fatigue and the (nher organic 
states, including the removal of the internal stimula¬ 
tion to sex activity.*® 

The fact that the urge to se.v activity can be removed 
or reduced by responses during sleep, erotic ilay- 
dreaming, "spooning," and the like, ilunigh significant 
for social practice, is no support for the theory of .sub¬ 
limation, On the contrary, the ivay these processes 
seem to relieve sex irritation in proptiriion as they re¬ 
lease specifically sexual responses is strong evidence 
against the theory, and leads to the practical implica¬ 
tion that for the conscientious individual to strive to 

“'“Tlic list of urncs is lakrn lari^dy from Dasliiell (I)>|». 2.H ff ) 
and from Cuni (l+, pp. 292 ff.) 

Pavlov's (87, p|i. 302 cirai) olxcrvation lliat lie cinilil tnnditiini 
a dog to respond to a noxious stimulus witli licniipr snlivntiiui dors 
not establish alternative response as ciiltivalilc willimn limit. lie 
found that there is a limit to sueli contrary coiuliiioninp;; and that 
when that limit is cxccrdcil—when say the noxinuH siinniliis (n 
wliicli the doR has been trained to respond briiit;nly bffiimrs ton 
strong—the animal suffers a nervous bn‘nl(do\vn. 

Specific objection to the idea of I'enrrid siil>siiiiii!ihilii.v t»f uri'fs, 
even witliin certain of the 'riuinuis-Park-Hurt'ess' "hnir widirs," is 
made by Folsom (32, p. 144), 



A IRIIUJUI: OK SUnt-IMATtON IN MAl.KS 


"tratisiniitc" his organic nucleus of sexuality may mean 
excessive ncrvfuis strain as well as sejf-fjcccption. The 
better course for liiin would be to acknowledge tiic 
urge (luito biologically, and then, barring opportunity 
for normal outlet under approvalde conditions, to make 
the best adjustment that he can, proliting perhaps S(nne 
from the observations presented in earlier pages of this 
study.- Hut enough f)f the practical for the present. 

The processes of shift thus seem to inhere in adjus- 
tivc metabolism with alternation of response; and these 
functions arc limited, 

IJiil the term “sublimation,'* as used in the literature, 
points to other phenomena besides shift. These fur¬ 
ther phenomena may be bnmght out by an example. 
As the study lias been limited to masciilitic sexuality, 
we must forego the classic instance of the woman who 
sublimates through convent life, and shall examine in¬ 
stead tltc reactions of a young man in a similar situa¬ 
tion. J.et us imagine him to he bigbly emotional, 
scntitneiual, recently disappointed in love, and now 
entering a Rt)man t'ailjnlic monastery. 

ICvitlcntly this young man’s total tension of balked 
dispositions will he eased considerably if in his new 
environment ))e can find leleasing situations essentially 
similar lo tlutse of which he has been deprived -silua- 
tions which can release those response patterns that he 
had ready. 'Die monastic environment offers a mim- 
ber of op(iorlunities for just such benign release. For 
his tliwiirleil lender emotion, benevolent impulses, aiul 
desire fur cofnjiaiiioii.sbip, (bere arc all the persons of 
wtnsbip, llie licroes and heroines of the faith, the par- 
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ishloncrs who need care, and (he hrtidu'rs in the oriler. 
His aesthetic appreciation lespoinls in (he ailornincnis, 
the l ilual, and the aspiradons of (he cinireh. His won¬ 
der, elation, and subjection (ind expressjon (hrou.uh 
many aspects of the religious doctrines, h.vcn (he lusi 
component of his original attitude, may obtain waking 
release if that component can he redintegrated wlthinii 
great coiidict through, say, religious fantasy, after the 
fashion of certain women mystics.''^ 'rhus the several 
thwarted urges of our subject get such outlet as they 
can, through forms of response as dincreiu from the 
originally intended ones as may be necessary, hut in 
essentially their original introspective (jualities. 

This same sort of release is available for other than 
emotional components of the love altitude. All the 
intentions, purposes, nc<|iiired volitional patterns, 
which were pressing for expression, iPay littd in ihe 
new life significant outlets for their liehavioral tend¬ 
encies. True, tlic precise intention to possess a eeriain 
girl cannot be satisfied; but there are persons, ami a 
cause, that invite devotion. 'Hie amicipaiion of tender 
ministrations cannot be fulfilled exactly as e.\pei;ied at 
the outset, either; but the particular care of various 
heavenly personalities is available. Sitpilarly. our suh- 

^®Tlic conception of rcdintcaraiion is flollinportli's (SO. p. 19); 
"that type of process in which !i pan ctf a cotnplr’^' stiimilo'' pnivtiko 
the complete reaction lh.it w-is previously made u» the nnnplrx siiinu. 
Ills .IS a whole." 

The women mystics arc dc.scrilicd in James (H, p. .1>I7, ami 
passim)’, in Moses (80, Vol. 1, p, 16); and in Umlia (64, pp. 70, 
75 IF,, 138 IT.). Perhaps the iiimt perfeit rxai»ple a|>peiu« in the 
Exertitia of Saint Gertrude. 
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jc'ct's inlciilioii to ctitublisli an abode is realized to si>mc 
CAlCJit in Ifie pbux* be has in Jlie life of the monastery,’" 

^I'l lip rciiliiy »il dtr‘.r iiiicniiiin<. nr nurnnsivc lUiiiuilc:. as (lyiiiiniie 
\it^c}s brnmir'’* uppairiiL wlirp ut rveryday examples. A 

tlirro ynai“<<lil j^iil mIih lias spi hriKrlf h, Ihiu^ in ihf niilk towiircl 
KoHiiU' suppf’f' ^ tnn|ie,shii)usly ilisippDinfrfl lo firnf iliut sonu'lnxly 
c'K/? has hrojjjdH il i/>; and rvrn bPiiini: it ant /nr li<?r to lirin^ in 
anew may tmi apiuMsr lUdi imennnn u) l)riii|» it in ihc lir.>L 
Occii'-inniilly, a very younix iliild who liii'i l>rt:n forhidden Sf>mc toy 
or activity jtiM lirlorc hnhimr may he lieard to talk about it rcjical- 
cdly during; ilir Aj;ain, as AikiiiH (2, p. 172) ^ay,s 

'‘Wlini a p^^^nrt has ait obvious weakness , ♦ . lie is likely to strive 
desperatrly to omipeitsiitr for it hy some kind of conspicuous iiclueve- 
nuni; he ucis <i.\rd purposes that hti follows <lcsperatcly^ and hr can¬ 
not adjust hinwrif ilr.xihlv to chan^int: coiniiiions that upset Ids 
luo^'ram o/ self-viridicatinn,'* 

Jusl'hupaiHen inirniions, as when a niiin conies to his desk expect¬ 
ing to do a paiiicular liiinj; fir>t, tlini forj^ets that intention, W'iih the 
result lliat lie “just viis" (f>r a time wondcrintt why be does not i^et 
in W'ork, ilhertatr tlir effretive fifieratifm of lliese iiilnilinnal attl- 
ludes in amillirr way. Tlir rx.inifilr triven is closely allied to one 
type of *'Krrijdian svisli/* ihr variety and reiilily (»f wluise activiiies 
)>rovi(le familiar illusiraiionw id tlir same general principle. 

'I'he urpC'* of baldl, abo tlie iiuisician's impulse to loucli ibr idle 
fdaiio keys, tbe hmfbhKkrd sdhii's nliving for the M*a, the vaca- 
tinnmii urfianitr's desire to fjrf h;[ctc tfi the noiV and hustle these 
phenoiurna are loo familiar lo rn[uire emphasis. 'Die apparent 
acrnf/nilfttiun of ihrM* drsiirn^ however, vvitlun ceriain limits, as in 
ihe “niusir.il spree” the musician i^ors on when he returns lo Ids 
inslniinenl after a coiisideiahlr alwriur, is woriliy of note. 

7'he apparmf iunitahUtitss u{ turf ton in certain cases of niul- 

tifilc |K'ri*oniditv Mcin-i distinctly ridaied to the acciinnibitcd “imisical 
hunger” just nunliimed; though ihe alternations of personality are 
ilduhtless more tuinplex, involvini: disparate urf*es and neurn!f)jpcal 
conditions more luoic than aeuuired patterns. 'The same may be 
true of periodic tantriifiis ami possihly of some epilcfUic /its. 

I’rom the rxprtiniental side, Zel|:arrdk's (L^d) invesidrutinn of tbe 
aliiliiv to recall uncompleted as compared with lomi^leied tasks, and 
of related pheninneMa, i-' illunilnaiinir. V'videoilv, oncoinpleted task * 
- ‘in pro[ii>iiinn as ibev enlist ibe subject's inten-st, il wf)ulil seiun - 
furulion as vriv ftersistentlv srluiuIaiio|^ siniatioos. (C'f. also C^'lr^, 
K), p. 7.M 
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Still other changes happen to this suh)cii, however. 
His new habitation afTonls a retreat Irnm the olrl stim¬ 
ulations of his malady- frmn the physical prcKcm e uf 
the beloved, her environmental associations, and all the 
social reminders of that siluaiiiin. lienee the old asso¬ 
ciations can lapse, as new ones take their places, 'riiiis 
the rcponscs which at first were redinlegraicfl only by 
part of the original stimulating situation, etnne tti he 
aroused in new combinatinns by new associate.s (d those 
parts, until finally there is little similarity between 
the original patterns and those developed. 'I'hrougli- 
out, however, the elemental (|iia!ilic.s themselves re¬ 
main intrinsically the same, so long a.s the original 
urges persist.^'* In time, such original urges as were 
aroused by the love affair to an unusual pilch will re¬ 
cede through disuse, if the new environment fails to 
stimulate them. This will be true especially in so far 
as the monastery provides distractions which are inter¬ 
esting on their own account. Effective inhibitions, too, 
that get set up, will play an important part. 

A further significant set of changes that occurs dur¬ 
ing this period of readjustment in the monastery is the 
increased integration that accrues to the individual 
from healthful regimen, dignifying responsibilities, 

Our rheorcdcnl fonnulations may or jn,iy ni»f Jx? .-((Iriju.itr lo 
explain these plicnomciin. The writer would coiierive them in hruadly 
deterministic terms, after the manner of Perry (K9), t.'urti (14, 
pp. 173, 299, 302 {.), and Hull (,^l, .llo}. 'Dir plirnonirna, at any 
rate, are real. 

■‘“Cfi the analysis of this process hy 11 tinier (5,1. 250, 253 .tSI); 
and the discussion by Wmulworth (1.3.3, pp. 175-170). The Iniiiv- 
spccKvc constancy of the emotional components has hrni uiitiI ^^pr- 
cially by McDouRall (68). 
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inspiration from line iliitigs, improved hedonic tone. 
Also, su^j^cstioiis from (lie rt'ligious tcachiiiys, and bits 
of philosophic insi}j;ht, may help resolve a number of 
residual conlliets. 'I’lie net result is an increased ability 
to inhibit the unruly elements of the personality, and 
to live at peace in the new ttrder. 

Nowhere in this ^'eneral rcadjuslincnt do we lind 
any real transmutation «»f emotion or libido. Only the 
shift from one activity to another, and the utilization 
of n certain amount «)f metaholism for special func¬ 
tions, nppro.viinatc the popular picture of sublimation; 
and neither shift nor metabolism seems suflicieiuly 
lihitlinous ami alchemistie to justify the misleading 
connotations of the conception we have had before us. 

In line, sublimation seems to reduce a congeries of 
processes, 'i'hese processes include: limited shift of 
activity; redintegration and reconditioning of emo¬ 
tional components; release of intentional or purposive 
attitudes llirough similar volitional situations; diver¬ 
sion of attention to avoid ifje liahiuial irritants of any 
iindcsircil impul.se; the esiahlishmeni of inhihitions; 
cnhanccmciii of hedonic nuie, and with it integration 
of the ttrganism, as a result of aesthetic satisfaction, 
social stimulation, ami persmial success; ami elimina- 
rton of CJinlliets, so far as possible, through suggestions, 
habits, ami insights that come from new activities and 
new interests. 
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The furej^Ding’ uiialysis does not jjrctcml in liiiality. 
The cITort has been to present the cm rent psychoanaly¬ 
tic theory of sublimation, to lest that theory by appro¬ 
priately chosen eases, to learn from tlntse cases what 
we can about male sexuality, and to nMiiterprei "suh- 
limation" accordin^dy in psychnloj^ical terms. The 
results of this effort have conlirnicd rather ilian revolu¬ 
tionized the more usual conceptions of psychology. At 
the same time, a number of important socio-eihical 
problems have been touche)! upon, towai’fl the .sohjiion 
of which this study has coiuribuieil only certain data, 
not final conclusions. 

The study has not contributed final conclusions for 
social practice, because the data, alihounh siftnilicam 
(in the writer’s judj^ment) (or the theory of sidtliina- 
tion and for our undc|•sta^(lin^^ )>f nialc sexuality, have 
very limited application. The conditions )»f ijraduaic 
life so lack the security and Immely rewanls which 
every worker desires, that before we conhl |:feiieralize 
as to the best practice we should have data on 
subjects as superior as these but under conditions less 
hard; for example, where the struggle for professional 
survival has taken place before entering the gra)luate 
schools, so that the selected few could take their work 
more easily, which condition we .saw ca.s’e(l "the sev 
problem” for some at least. Or perhaps gradiiaie siu- 
dents could be trained to take their work more e:i>;ily 
under present conditions; perhaps, after ihe usual eli- 

[9-fl 
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mination r)f these whti lack effective technique in hy¬ 
giene iiinl in niettnuls n( wirk, aiul the care which the 
survivors give to their own cHiciency, these men could 
learn to maintain, in 'i’horeau’s words, "a true integrity 
(lay hj’ day." 'I'hat result, though apj)arcntly in no 
wise atfcciing snhliniation as a theory, might well alfect 
sexual adjustments in practice. 

Ij) parhciilar, f(»r pre.sent conditions, no perfect .solu¬ 
tion for the proldem <»f sex in the young adult male 
has appeared. Pending the arrival of the perfect social 
order that never comes, it would .seem that any form 
of adju-siment must Itring with it both advaniage.s and 
disadvantages. '‘Dreams" appear to fail many mature 
men who have to work hanl; “spooning" is a curious 
make-shift, prohahly not lacking in social and other 
disadvantages; “masiurhalion" fails to develop the nor- 
tnal emotional and social life, if it does not stunt diat 
life; "women," and ’‘prostitutes," as “adjusimeius," 
inv(dve several kinds of deprivation and danger, parti¬ 
cularly to the Women themselves; ami early marriage, 
which suggests il.<elf as an alternative, runs all tin; risks 
of youth and inexperionee. 

Yet, under the conditions, early tnairiage may he the 
best way. The few instances that tlic writer has seen of 
married graduate .simlenis of the type studied were 
instances of contentment, good work, and good play. 
These few e.vamples support the impression of a dean 
of women in a coeducational college, cited hy I.indsey 
and I'lvans, "that the youn); couples in college who were 
married vve/r umh’r less .slruin llia/i odurr .siinlcnl.s, and 
that they were far more sueec’ssful and continued in 
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their work after marriage than before." 'i’licrc is ap* 
parentJy no danger whatsover of sexual excess in such 
unions. The reports of married men, like the reports 
of those subjects whose adjustment was masiurbaiifui, 
are unanimous on this point. It is the lack, nut the. con* 
tinned presence, of opportunity for sex expression that 
wastes time and energy. As for the economic factor, 
if it is not true that two can live as cheaply as one, 
it is nevertheless true that two can live as clieaply as 
two. 

Allport’s statement of the ease is very convincing. 
"One of the most serious problems of our higher and 
professional education," he says, "is the restlessne,ss and 
distracting influence produced by enforced celibacy 
long after the sexual maturity of the stutlcni. Much 
time and energy is diverted from study into seeking 
such sex excitements as chance and a conllict with the 
sense of propriety may allow. If this sexual effort 
could be allied with the goal of scholastic and profes¬ 
sional attainment, as it might be in some cases by early 
marriages with child-bearing deferred, instead t)f being 
allowed to detract from serious study, the gain both in 
work and happiness would he enormous.’’*’’ 

Two things seem essential, if such m.Trriages .are to 
fulfill their function- One is that society acknowlcilgc 
them and all their conditions. 'I'his is necessary, both 
for the spiritual integrity of the young people them- 

*^TIic citations arc from Limlscy and Kvaiw (G5. n. 17I--vf. siImi 
pp. 176-177, 202, 221-222), and Allport (3, p. 76), 

As one married Rraikiatc student explained simpiv. ulien aiked 
how marri.age alTccted his work: "h imi/iet ,a man." 

Cf., however, Note 18, supra. 
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selves and for llic integrity of society. From this point 
of view Lindsey's (OS, p. vj formulation "icKal mar¬ 
riage. with legalized birth Cf)ntrol, and with the right 
to ilivort'c by mutual ronsent fur childless couples, 
usually without payment of alimony'’- has much to 
recommend it. (This formulation, it will be noted, 
docs not commit either individuals or .society to the 
expectation of generally transitory unicins.) The other 
essential thing is that ilu; imlividuals concerned have 
some understanding of nnirriage. Tliis mean.s a sound 
knowledge of .sc.\; but it means also an understanding 
(if marriage as a relation and as an art wdiosc satis¬ 
factions and resfion.vibilitics include much mure than 
sex. It means .some knowledge of the ground covered 
by the Hinkleys' (5) hook, fur e.xample/* 

Kmphaiically, the findiiig.s of the present study pro¬ 
vide no apology for license. The psyclodogy uf re¬ 
straint and c.xjuession, of ‘‘repression” and “catharsis," 
is very complex, and has scarcely been touched upon 
here, 'i'/iat perpetual hunger leads to a rnorliid interest 
in hunger’s satisfaction is clear enough; but that unreg- 
ulaun! and egoistic gratilicalion of appetite prevents 
morbidity does not follow at all. One of the most (11(11- 
cult iype.s of [latietii with which the psychotherapist 
has to deal is the individual who know.s no more than 
his immediate self-interest, who has no perspective of 
values, and who coniprehcrulK no relation <>( himself to 
the social <irdcr. Pco(ilc who feel "emancipated" 

ifi K.iiiir { (Uintx tinti iv ffir Uiiiklry.s* ()i.*^L'iis.sion of 

ronmnrtr (6), C‘L nUt Dril (17, ('p- (28) 

exccllciu iin the rvrxiiiil Nitlp. Il^rri'^ (4,^o) ilrvrlnp'i llir idcit of 
|>crwpnal rrlun'iHrJiip. 
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enough to enter freely upon sex expcrimcmiUiun, with 
the result that they find themselves ensnared in various 
sorts of dissatisfaction, are signi/icant cases of failure 
to organized life. 

Professor David Ciunp Rogers, wlui as a psycholo¬ 
gist has been consulted by pcrs«(tis of varuuts ages about 
emotional and social a^ljustmcnis, writesr 

“It is a iiniquc characteristic of tljc iuimaii race that 
in this species sex excitability and the capacity for sex 
activity arc present almost continuously after maturity 
and are prolonged considerably beyond ihe years of 
child-bearing. It is improbable that a ffaiure so elab¬ 
orate and so strongly established can have devcloperl 
except through connection with some impmlam biolo¬ 
gical advantage. The general .ailvantagc in thi^ case 
is evidently related to the pr(dongatit»n in the hurniin 
race of the periotl during which olTspring arc depend¬ 
ent on parents for food, prolcciitJii, an*l training, 'The 
intense and pleasurable emotions of sex tend to develop 
and perpetuate an attachment between two tnaiing 
individuals and to reenforce the inotivatif»n for vvetrk 
done and sacrifices incurred by each in c<inneeiit»n witli 
the other and with their family group. 'I'hrough the 

«C/. D^ll (17, pp. 77-80). 

Hamilton lias reported, somewhere, several imruMitie, ev-imptfi 
of this sort of uiihftpinoc.ss. Other wes are dr‘i tihnl iiy Liiiilsry 
and Evans {65, pp, 36-42), C/,, similarly, Noniiam) (HS); Mayu 
(74, pp, 422-423); and Lippmann (Wi, pji. .ItlJ ff. (. \\V li.io- kp 
rememher too that “the difliciiltics in adiusimrru in Isu h ipf affciiipiii 
and to the upsctlm(f cffecis uf the sex drive at if. |ihvsitdiii;ii;al level 
may be occasioned more by lack ill ahiliiy tn av-hin rehiiisr v.iliir,, 
to judge fiiirly one's diffrrem’e.s in anrai'iivede'.’, eipiipnt.'in, hrliaviiir, 
.irtd oppijnuahy, than hy limiiauach o( aruial etuini(iti.il and phyMo- 
logical needs’' (Prostem, 02, p. 756). 
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entire pcri«itl u( hi‘-iory, mi 1 infer, ycx emotion, opera* 
linn in family relationships, has licen one of tlic great 
factors in the work t arrieif oui hy each gencraiion for 
ihc next, anil in gi'imp ambition lowani progress. 

"I linve prrsoiiallv Heplornl the |>arl llial jisycliolo' 
gists aii'l .so(‘io|rigi<.(> liavr playctl. in revivijig as fea¬ 
tures of an avowrdiv seientifu point of view (though 
it is unsuppoiietl by new evitlmee), the to rue falla- 
ci(/u.s .‘iophistries of t Jn ek iltinkers whieh liold that 
.since every purpose has eeri.un relations lo the indivi- 
ilual iniinl no purpose is more altruisiie than any oiher, 
ami iltal sinn* ph.M'-utes and displeasure.s have a part in 
the develofonent and coriseipiences of all purposes, all 
purposes are in an entirely eipial degree }iur(>nse.s aim- 
eil at the at hievement o| pleasure or avoidance of dis¬ 
pleasure. I havi' abo legretti'il the part these same 
groups have taken in lomrihuiing to the more speeilic 
popular idea that sex resitietions are mostly urirea- 
soncfl tahoo.s whiili should not he allowed by ituelli- 
gcnl people to iiuerlere witb graiilicatiim for strong 
sex impulses. 'I'o me iltr expei iiiieni in assuming free- 
ilnni for sex gratilicatiotj apart from atiacbmerits in¬ 
tended as pernianent. wbiih many in the [iresent gen¬ 
eration arc cariying on, seern-i on ihe whole an exlrava- 
ganl artd fonli'-h one. . . . 

"It is my strong conviciiiiii that a eotisidei able num¬ 
ber of those who have taken thi^ new libeiiv have got¬ 
ten inui more eniotioiial dif?ieulli«s than lliev have 
escaped, ami diat there loo been already a larj'e loss 
for social imibvatinii ami geiicial ha|ipim'ss resulling 
from this thange in ru'-titfii''.'*"' 

'®l'ri-iiii:dU M'linii'ioi'‘'iril. t’t, -iiiiil.nK I xin-i |ii>, .Kill If.). 
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Human nature is not set forth fully by psychoanaly¬ 
sis, nor by this or that extreme “school of psychology," 
alone; and the findings of general psychology run in no 
way contrary to the conclusion of the cthicists that life 
is a complexity of interests, and that living involves the 
integration of these interests, not the satisfaction of 
some through the destruction of others. Thus, althtjugh 
the data presented here indicate that the enforced celi¬ 
bacy of youth represents, in itself, a decrease rather 
than an increase of life, this decrease may be necessary, 
under present social conditions, to avoid greater forms 
of decrease. As Everett (27, p. .^29) says, “I cannot 
have the experience of being a law-abiding citizen and 
a thief, a servant of ideal causes anti a pander to vice, 
a lover of enlightenment and an obscurantist. And 
should I attempt to experience all these modes of life 
in succession, there arc grave, not t() say insuperable, 
obstacles in effecting a transition from one to the other. 
It is also to be tcmembeml that the deliberate dunce 
not to have a given experience, is itself an c.vpcricnce ■ 
an experience which, for the total meaning of life, may 
be one of the best and richest." 

The increasing emancipation from taboos of unrea¬ 
son demands at once a wise conservatism in practice 
and a deeper understanding of good and evil. 'I'his im¬ 
plies an appreciation of scientific ethics as a human 
enterprise of the first importance; an enterprise the 
spirit of which appears in Democritus’ saying that “an 
evil and foolish and intemperate and irreligious life 
should not be called a bad life, but rather tlying long 
drawn out.” 
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It is the task nf iltc ethicist ti> build, from the results 
of all the luunait seiericcH and arts, formulae for intclli- 
ffcnt liviiij^. The worker in any hraiieh of study must: 
present his data and the eoneUisions they suj;j»est, reeoj;- 
ni/.in;', in turn, (he eontrihuiions front other sources. 
One j^oneral principle, however, may he urned, comiiiff 
as it does from philosophy, psyeholojfy, psychiatry, and 
mental h) 7 pene alike. It is that knowlctlffc, knowlcdj;e 
of individual and social fuels, is essential fnr both huli- 
vidual and social ailjusinicnis. 'I'o this ancient itrinci- 
pie the present writer sub.scrihes. Apparently its 
acceptance is I'rowinn in mir times. We may hope that 
search for knowledjfc will mean the perfecting of 
ihcijry as wc/f as of fact, in the field of ,se.\ us in other 
fields, always with a view to life as a whole. 
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trvM cRmaui-: ih: ia simuM.vnoN tiut: m s siAir>: unk 

RTUUE OIv Ql/AKAN I K ,SPrJ l‘KS AJAHirs 

(KcmiiijcI 

Pour tester l» tJicwne tie |r* M»‘vri»!^:3fffv/ a 

cliolbl iiiniranic lioiiiint’H mm niu cir sr n i tra ^u-ninrn 

lea plus fnip^rieiirs iks iirinnpak'* fi fi*ilr> .iiMr:rp 

iii?» rp>i <»l»l tlv nis-^M Ayn (*int l|jr» lifUft ru 

<iui hu 80111 liPiiunHip iliiirciac?! i I'cMhclituK ri i\uui pluair^v* ota ■'-iriipli 
i{uc[<[iic dioac dah'i r:e ifMTiiaiiie; c( »ini tiv fr«i*rkf«'* rf ifc8 

hoinmcs ct den feiiunci iimrakinciM rt mh ialnuml <li* ;i cca 

Riijcia au inoycfi dc la coiivcr^arnm indinaiip n dr I'^ivoor d‘i i‘>‘Oilcinc. 
Piirsicura annecs plus int le»r a crK»^r {ut Ir 

courrier* Uana cc <|iiCHijMnHnirc ‘iiiiim anparavaiii, i fianiiir Mijet n di-nne 
un rnppnri franc dc r^a vie scxnrllL', si Ton prill jii^rr I'tn pai la inanirrc, 
Taitilude iiid^fiipiwJle, ci I'rvidrJHP ijifcjiir dr^ (ii» a ul^lrDii 

ailsal dcB rappiirls imrinpceutn cl iln^ prii^iiiinnirs i|iianiiiaiif«. 

iCn outre, I'invcsu'^oieur » fait line CMiiiniih^ii do fninin iiiirriinii inirffn:- 
luul, Qllileiitjiiu'^ uslliclirjuc cl HM'iulr dc cTnnjiir mir rtTiinain^n non 

precise, maU nujciic iiii peu aii^ faii'i idficcii(\ cl ^iippiurr ^ur adcpiaic 
pour n'liiiportc qiielks p;randc^ (V^rrilHtifUiA aver la AfrMtMfalnfrn 
I«ca duinu'ta inoiitrcnt unc pciiodicii^ i)i:irqii^r« tivr^' uh hvipprnicm 
scxucl direct dc qiieliiiic forme dianii nui** Ir^ rri«. I.m iMrinir dr IVihappc* 
mem a ik, clii*/ J8 p'nir ccni dca loiieK dc^ ii »*#jjjiiica roi 'fcve^ ’; 

clica 15 pour ceiil, dcs larcssCR ^roiniocH nn "'HUomhcrucnii Irniiic^’' an 
point d'ort^nsme iniinifdint on pnidaiu Ic ^nniiiKil dr U nnii sniv^inic; ilic/, 
63 pour cent, la maalnrliatHin; rlic/ H |innr inil, det pfoAiiificcs; ri (\\ct 
13 pour cent, dc» fcinmcH anirca ipic pio^iiiucr'. I.a pliqnui dc rniK dout 
Ic scut ^ctinpijcrncni Evident a 6rc den dmiVninun fnnriirin7» oni if(r d>iri^ Ic 
groupie le ploH jenne (21-25 iins), ci aoiiiu^ inmt ck daii« Ic Kt'oipc Ic 
plus (ig6 (32-38 niin). On comidcrc diverse foniicn dc i'Hiliiisrrnicrii 
Cl) qoclqifc detail. J.c pclil m/ml»rc dc hu Un* dari'i IViudr nr JiMonrmi 
pas de relation sigidfiantc cmre k lype dc Vind^rh piofrNsiinmrl n rrini dn 
i'^chappcmeni scxtici; (cb csiimiilmnN dc la Biipcrinriltf dcB litmuiirs n'oni 
pan dc corrdatiuiia inverscH dvcc la inuiucrc direnr dr r^ihappcmriu 
acxuel; et le sexe ct li viguciir gfii^ralc icnddciit jisMoies plmoi qii'au 
contra! re. 

On incliit un rapport contparmif Incn (pit non priorisfinmi contparnldc 
siir environ iroi^ cents nioinci ct pretres, olitenn dt? Irnr dircMcni Mpiiiiucl, 
L'flmoiir scxucl jfivnMc circ mic romldiifllsun irelemroiH mi dc fonr-* qni 
peuvent Fonciionnci- dc diverse^ mnnicrcH. Qmind on cxamliir Li "snnlima- 
tiQo/* ellc Hcmldc ne redoire & un icroupe dc prik'rssn^: on rliaMurmcni 
limit6 dc rnciivkc; unc r^iid^grntioii ci op rcrnniHiionncmciu drs f<nn- 
poaantB imoilfs; r^cliapiicment dei aitiiodei imciiiinmirllr^ on dcliliir^ca 
mi moycn tk scitddalflcs nituaiionH vnliiives; la divefnion dr f atirncion 
pour cvlier lea excitants habitueb dc innic liiijnibino nrm dc»lrcc; I'ciiildiRsc- 
meut dcB inliiUUlons; la croiftsanre do tonuii h^dmdqwc ci aver rcia Tin- 
l6gratloj| de I'organisine, cormrn? ri'snlim dc la Haibfatiiofi c^ilkii^inr, dc la 
Btirnulfttion socinlc, ct du nuccis pcrRonncI; ti I'eliminmioii de» roiiniiB, 
niitant <]nc possible, nti nmyen des inKutisiionH, dcf» li:ibiiink\ ct dcN imoi- 
lions qui vlenncnt d'Dctivit6H nouvcllrn ei d'lOit^icH fponvruox. 

Ces donn^cfl ct ecs c!uiicUiHtou<i out dcs liiidtatioioi ^vidrmm. On ue pro¬ 
pose ici flucune riJflotuiion pnrfaite du probknic Bcxudi Idcn qnc Ic iuanai>’,c 
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k nn I'S* jr iarr fUr \i inf;1)^^nr m r/.int^fi* f^ipun^r H W 

^an^, liH ^\r I HiKie* \U It ' TilUJlii *;3ll| r*, fj irsh1^7U<« aVtf rilil'’!' 

J 


IJN>: KWlUK J» H f*r )iJ IMJJHI^VPr HI J M.i^VI M\: MVr rNJ TH^ 
M J Hl^^'<r A^ VIJ H/llf )H>f )»S J MU \PJ N r\\V| K* 
UUKAJMIN' SJ.ISNMIN 

ff.3f |l 

/nr »Jr|' 1 4^*1 V iMurlirinUK liri M^lllirtli WrlUtlC flrr 

IVjfsflfrf \ irtrty. im\ rrlirtu\9AtiU'f ilir (tf ihfru KLiMcfi in firn lirr- 
VPiilirn |"}uv«’gp)i;;il(rM mlrr Hrihiilro 
'iinisl frln lv -1 ?i ;^pii '«lniii1rii; «lic im 

iiriUrliiM^^ii^ "tlir 1 r>{a1 T ilir rUlirliM^ir iMirif^-’rn 

urni ill vjrlni I(ct;.^r'ih,;T!i rtrrtinvru; nihf lit** ifl \ui.( 

?ialer Ue^lrhm'i^-: ,NJwPHfr;N Fp-Twrpi ?i**fJ?!ir;ii?irri iffi'l Irrli/’J j iv.irpri. 

Mnri rni>i in ilri l’pi?cf ktii is^r\^/j1n)lirliriii (;c4jii,irli ninl mil l):iilr'* 
^SiiHK tlrr Anf^ril'f an. l‘ini:‘r Jalur f»|i<r ipiaii liricllirli mil ilrr 

Untmiiihiin^ luii Im Lnotf Iniriliilim N;nM' mimI mii,:, wnin niilii 

friihrr, inn iiaiii WVitr, MrilimKnmifinrr, unit inurrcpu lirivci« 

Ujpfrrii;i) rvij|*’Pnri lirPi Hrfniu'l^'pj iiMrilcii, rio.jllr jnir VriMirlp"- 
|<rr>'iip Hrri^ln »tii tir^MnhMlrVrn. V.h vviuilrn luivli 

fini«r Srll'tit^rli ;u hmiinrPi <i iiiiitnnrf ii\ r un4 nurim'il.ilivr ijr- 

^I'hln (iMl.i(iV*^^iM|pT^‘r;«'iMiPm' <^>rT *■< linluiroI rrlialirii. f'Vrnf’r uulnflr lier 
iVr«jp(f )i*|rifrf f rfrff-Jpii;i»*Plt <lrr i*ir''}?rl;fi/rHf'. »"nlilr<i«l fir, iipnl 

»ujfialp i'aiPjjVril ^nlrr VrjoiuDir Amtiilhuili; |iaiiii;D W;ir 
iniliillii'h lull I '‘if UhihiIp tJik’h ;i1iri liii *rn rinrm i;r\ni»ipn 

( irtnlp iiai li ulijrDivcii rt4(«;iMirn rcKrliii nchl vviir fu riwaii'rii KMUirn 
KuirrlirruiiHrit mil ilnn iiraJp ifrr .SiiMiruirfunK wnlif «i liriuliDi ^rmi^lMirl. 

D/r HrHimfr nir>‘rn auf rinr JVrpM^i'/if^pr tipu; nriil in /r4rii> 

Kalld y'A[h ri iritrinl riHr illrrVlr T,rjiiirUr Aii«rlriii kiwrl-r (iniilcO. Pit 
AuMlnn kMruiin war liri \^\’ ilrr Vrimn hfc|»prpuricii iinrlulirKr 
oiler rrauiiip" lipi H*,' riniiftrlict [ ir(il{i)'n:n nilrr luiMi hchi p^fliiuuiiinn'') 
iiiR 7iir UcrviirrifiJr^i (ir^.i'koiu^. fin/urf uclrr iru l.tiure ilr* NDi/tifei <lcr 
jniflifiplKmilrPi Nailn; hri lA'! M^'i'kinihirniiif;; liri H''/' rriMiiiuicrir, tiiul 
I'fi n^I nirlii'priuliiiiirrriulr 1‘cJiMrii, Dir Mcbr/.nlil Orrer, ikrcu riu:^clric 
ilirckt pcBinrlle An'MlrinV'i\^ciir nun iiiiihiliclicci Am^HiiPfirii lirHiiiinl lirlrn in 
die juUK^ir Ci‘nin|ir (Aflrr il hii 2S Jiilirrii), iiiiil krifUir irrliiirtc (kr 
nlfpMrn Dnir^ur ;in J.iJirr). Dir virrj«i‘hiriJrfirii J'ornicn ilrr 

Hiiri}* wrrdon /iriiiUrh iiiusiaiMilirh liri^pnH'hrJl. Die Znlil ilrr 

Vcr^url\»|iOffimicn eiK-ib kriiir lirilrutnuk* lU'/irluinK /wisrhen der An dor 
ticrnllirlirn Iiurnsiufn rinrriL'iis iiiul ilrr Hcxnrllen Au‘u(riHksWfi'*r aildrr- 
fcit*!; flic KiinK'Prdriiunrrri rkr Mnmirr in aiif OiierkijcMilicit {•*u- 

pcriuriiy) rn’vrit'rri ki’inr unnrrkcliiir (invrife) Kurn'lniinn mil ilrr Dirt'kl- 
liril <Jcr »icxucllcn Aimlrurkisvcixc; ilir mcxiicIIc nnd tlic alli^rnu'lnr Krafi 
(^cnmil vi^iur) •uliriiicii rlirr viinanimeli/'iiKclidrcn ak rihrinilor 
M’fvf 7,11 irin. 

Inn vrnrlrirlirndrr, rdiwirlD iiirlii Kmuli* vrijtrJrirliluirOr, Hi7ir)il nluT 
riwii 3(111 Nfoiiilir niid I'lirnlrr, ilcr vnii ilirciii llrirlitvalrr rrluiUoii wunir, 
vvinl ill drr }'r^'rii\viiTUK.t“i» Unlri''m‘liuiH: niiilirnirUirhtiKi. 
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Die scxucifc Lichc Hcliemt m VctbmilunK von Klcmcn(cn ckIct Kra/cen 
zu 8cin, Jic niif vcrschicdcnc WciNcn /unktionicren kiinncn- I Me 
inlcrun^* schciiU stcli nucU cicr Untcis\)ehnng cnir rAufi Sarninluni^ voii 
Yorijiiii^eii vuruck/iiCilUrcn zu Usncitr hcjjrcn/ic Vtrftchicluin^ (liiniicd 
uhiiO tier TaliKkeil; \VicdcrliUc>*rieriinK uiiil VVicdcrliri1in>5ui»^;C aficklivcr 
J}c,slandtci)c niiil rccuiiililiMmnK '^1 ritinMiiim) ) ; 

FreilflastrrJK alisichMicher-otJcr WMicnfteMprrlhjnK^^ii durrli ahiMiihr ^^'fMcr||- 
tjclcfirenhcftcn (vollMonaf aitiinMofift) ; A}i}etik(in^C dcr Ati/iricrUariikru urn 
die j'cwdhiiliclicn Keizun^cn iwnii cinen iin^c^trn^rhfcri AntfirKri zu 
vermciden; ErrichUiiiR von UcmiiuinKcn; iilciKcrniiK dc'r hrn 'Toini^ 

utid damit der IiUc^ricnin^; iion Ori^ani^inufl der e^itirtiivrUei^ 

Bcfj-ieilifjuojj, tier «$uzja)ei) mid ilefl jicf.nimlirhcn lw/idi;c<»; 

imd die ForischfiduiiK von KonHiklcn> so wcU wic inojiHrh, durrh Siiii^es- 
tioDcr), GcwohnJiciten, imd Kin<ijc)ucfi die auf ncueii 'rmi^Veiren if ml nmen 
In(cre5.vcn liervoraprin^^cn. 

Dfcse ncftriidc und rol(^crufifrcn tdnficn ntiCrirlirli nnr enieil liesrlircriLfpri 
Wert fialicn. Es wird luer kciiic voKkomrnccic dcs CfC'M'lilcrhiS' 

problema vorgesc^Ufl^ccn, olnvolil die fruht EKc, richug vcrsiafidcn, vicllciclu 
am meUten hclfcrr wi'inlc. Dan Lcbcn verUngt IrUcgricuin^ (Xusnmmcn- 
wirkung) tier Kcniiinit^c uml dcr Inicrcirici) mji ctliisrbcr J'-iniirbi, 

‘rAvi.fHt 



(mux 


4?, M, 

5». rv‘, 

Arlilam^, *? 

AHmiiairriL ?U 

Ae*ibiEii«^ iriiK^inr, ^1?, ‘Vi'j 

*ri i»f)j^«Un?rii4, jJ*. l)i^ 

J9, 4: 

Alki«». 

Allr'r^r^ 12, /?f. 9f. 

AlJcfnaiinK VI 

Alwf^i;ni^'<? 71. 1^ 

Afif<ffMhf iirC^Mriri aa alfc^ruviti r 
f coffin if, 

Apprcrfaifrin of AV^r Art* 

fhetir m|ifitiif 

Arr, AV/ Aftihtfu ifAfrifiie 
AACciir(»fr», S» V, M, M. IS 1^, IS 
3r», 74. iVrr l.ihirA, 

BHrilcTi, It, (iV 
ItcAuiy. AV/ 
llcncvolchf'c, 71, 12, )iV 
llinklcy. V7 

Hour, 12, 44, 44. 49 

llr'iFlsull, 42. 43, 79 
Itrill, hi 

HiirKcii, 19 

Oalwii. V 

t^flff, 9t 

i>f /fi^arii /mi, 42, 

74. AV/ A^^^'l^^^m, Mrli^jiitip* rrt>- 

)>aic r?ifM 

Onirri, XD, 8l 
(Tliiv;i)r3>, 36 
(rip))irpf, 62 

(MnufiUAlon nn (be KirlffirOHi 
t^Yctfh CVillcKf ^nd Wuaifo, 9 
t’onipaoiooffhqi, 72. 99 
(.'oriHiefuacion, 9f, 97. KiciBfK 
ConiinincntK of pcx love, 70, 72, 99; 
amKruehre. 64. 75. 7g, 79; sejiarn- 
hlcncss 6J. 64. 73. 74, 77. 7K, HO 
(runfilcf, 73. ,V/e bMnMnrliatinh, ron- 
Oici over 

<N>n!uielite. AV^ A»i ciirioin, OlihRty 
OiuiomI Ilf ilir .Stoifrni VonnK 
Ntcu'n uiiii A'ouhk WomciiS (*lirip»« 
udii Afi«(iriuiioh», '1 

CNiiirloin, HI 
C’rftwlcy, ^2. 14. 7H 


Alii^inaiivc ir»|Hjn»r, 

rMjii, >«, V2 

17, IS 7^, %% 

ItaihirtS “Rk 
Pavui, 3, H 
I );pv»tlf Sfr 

nrii. >7, n 

niM#, Iv'i’* 

Prp>hiil, /'>2, h\ 

J/ 

PM'^'f7J. sNVi* (VWlO^'MirOM «f 
Kt hve 
Prf^iir*fi, R 

P^raniA. AV#' iVoroiial rmi^Hojr* 
Pnii. h7 

Cniv loarri^K*'. AVr Marriage, 

farh 

Farly »frt cxi'Cfienro, 4^*, 4!, 42, 46. 

6'*, 61 

I'tidy, n, 12, 62 
rUiMI. \ii, 12. 44, 41, 49 
Mli«. %, 62. 67 
Klmrr flaiiuy, 13 
I'incpjeMre, 73. 79 

HmcJiirutv enuMioni m akerrutive 

rr«|Hitiir, %(i 

t iiiiilioii. Sff Frri Cl Kelli >' tirndion*; 

l,M«i; Sre anil love 

I4iile|’^v, 91 

I'lollr fiiruiliiiK, 41. 42. 64, HI, 95 

i’*t apr, 62 

MOiUJoari, 67 

lUHh \ Jfili 

JvvftMi. 95, H, n 

Fveren, JflD 

Miner, 6J, 97. 99 

F.ifi(Anv, lextial, 37, 3S, 46, 49, 56. 

Jg. 61, 62, 63, 64 
FofiJnt, 76 
FtfriJ, XJ 

FieldifiK, 9. 10, 12, 1 3 
Finhcr, 12 
MokcI. 6J. 75 

Folniiin, HK 

FiMiiUiiiK^ AVr fwiitii' foiuliiiiK 
Forel. 59 


Freud, II. 4H. IK. 63. 91 
FriiiV, 10, II 


l !.0 



11+ 


ORNIiTiC RSYCaOLOOY MONOORArMlS 


Gfcddes, 67 
GcstfiU, 65 

"GrcK^ariouaneas." Sec Companion¬ 
ship 

Habits na nrt;ea, 73, 90, 91, 92 
Hall, 10, 11, 12, 13, 14, 15, 16. 37. 
45, 52, 53, 51, 67 

IlnmiUon 12, 16, 29, 45, 61, 75, 76, 
98 

Ilarria, 97 
Han, 12 

Ucdonic tone and integration, 53, 92 

Henry', 10 

Herbert, 82 

llitHcbmann, 61 

Hocking, 11, 80 

Hdtiding, 81 

Hollingworlh, 90 

Homosexuality, 44, 63 

llownvd, 9 

Hull. 92 

Hume, 54, 70, 71, 73, 79 
Hunter, 92 

Iridividuals, table of, See Subject^ 
for thia study 

Inhibition and facilitation, 73, aS, 39, 
92 

InsigUts arid Integration, 93 
Inlcgration, 73, 79, 92, 93, 94, 100 
IiUcntioiiM OH urges, 73, 87, 90, 9J, 

92 

James, 9D 
Jcllitle, 11 
Jonson, 8 
Jnng, 11, 59. 62 

Kant, 80, 81 
Kempf, 10, 12 
Kerns, 14 
Kitebener, 53 
Kdhier, 69 

Laing. 71 

Lashley. 54, 69, 71, 73, 85 
Laughter and crying ns nllernative 
response, 86* 

Lccky, 36, 82 
Lciiba, 90 

Libido, 8, 11. 15. 18, 21, 69, SO, 33 

93 

License, objections to, 97 
Lliidacy, 95, 96, 97, 98 


Linton, 54, 76 
Llppinann, 98 
Long, 14, 62 

Lave, See Sex and love, Terreler 
emu ti fin 
Low, 11 

Lust, 64, 70, 71, 74, 90. iVrr Sex nrni 
love 

McDougnll, 9, 71, 72. 76, 80, 92 
Madagascar tribes, 76 
Malinowski, 54, 68, 72, 75 
Marriage, early, 59, 95, 96 
Marriage.^ nf ihc subjects, 59 
Marston, 67, 76 
Marlin. 61 

Masturbation, defined, 24, 2S, 43, 71; 
attitudes toward, 9, 12-16, 44, 48, 
55-66; conlUct over, 13, 48, 56; 
effects of, 13, 48. 50, 56, 5H-6i, 63, 
64, 95; frequency of, 47, SI; type 
of personality given to, 51 
Mny, 36, 52. 53 
Mayo, in, 98 
Meagher. 12. 16. 62 
Mciinitigcrj 12 

Mcti'/ics, 10, 12, 13, J6. 59, 62, 67 
Mculxilism and shift, 73, 84, KS 
Method of the Mudv, 16, 20 
Michels, 50, 67, 74^ 75 
Mill, 49 

MistrcsjicH. See Wninen 
Moll, 12i 13, 16, 49, 62, 63 
Moore, It 
Moses, 90 

Multiple personality, 91 
Murpliv, 78 
Murscll, 11. 12 
Myersno, 74, 75 
My.slirs, 90 

Kcwiori, 18 

Nuclural cmissioiiH, 27, 28, 32, 37, 38, 
40, 42, 45, 46, 50, 51, 65. 67, 91, 
95; related to relaxation, 38, 65, 94 
Normnnd, 98 
Nyslnim, 67 

Ovid, 9. 53, 54 

Park, 88 
Pavlov. 88 
Pcabqdy, 54 

Vcck, 16, 21, 38, 43. 60 
Perifidiriiy, mule scrunl, 14. 27. 1] 



INDEX 


115 


37, ‘1(1, 41, 44, 45, 47, SO, 51, 60, 62, 
65, 67, 68, 88, 96 
Perry, 92 

Pcrvcrflinnn, 63, 64, 75, 80 
PcUiri^. Set Krutic fomilliiK 
Pft^^lcr, 61 

Pliniuasy. Str FaninHy 
rojioiioc, 62 
IVesKiLi, 98 
Pride, 72 
Vnncc, 12, 69 

ProfeRHMinnl iiivcrtsi* and sex ailiust- 
iDenlN, 32, 33 

Pi’DHlUvUcs, 15, 29, 65, 95. See 

Women 

PnrpoHCH* See Inicniions as urftes 

Ralin^H anti sex ncljustmeiUs, 32, 34 
Refill TOC a I inner valian, 86 
Redintc^rntiuii, 89, 92 
Relaxation and nouMiral emissions. 

See Nociural eriiissicin;) 

UcliKidUs celilinle men, 35 
72 

Rik^K«, Hi 
Hobaek, 10 

Rnliic, 9, 14, 41, 62, 67, 82 
KfiliiiMon, 61, 62 
Ri)>;ers, 98 

S., ]t. 8., 62 
Si. (Jerirudc, 90 
Sapplio, 82 
SroU, 75, 82 
Sea] I rook, 54 
Scalmry, 45 

Sciuiiial 3S, 46 

Sex atljnstincnlH, nnil age, etc, See 
A^c, etc. 

Sex and love, 70, 75, 78, 82, 98. Sec 
ArciiriiolAilon of urKe, Coinponents 
of sex Invc^ Early sex expCriencCB, 
Lust, Mnrrirt^lc, Pcrlotliciiy, Seml- 
nnl sccpn^c, Sex and vigor, SiiblU 
lunljim, Tender emotion 
Sex anti vigor, 50, 53, 54, 81, 82 
Shar]i, 71 
Shaw, 8, 74, 75 
Sherrington, 86 
Shift, U 
Shiifeldt, 67 
Sloan, 9, 12 

Sori/il SdciH'c Researrh i’oimcil, 3 
Soria 1 jaignilien nee nf hi'X cnialioii, 

n 

Speiit'cr, 72 

8|iounirig. See ICrouc foiidling 


Stckcl, Id, 62, 63 
Stlmijlu!i and respon.scp 73 
Stoivcll, 49 

Stripcd-inusclc acdvUy as alteraativc 
rcHiiujiHc, 86 

StiulieB relevant, 16 
Suhjcci.4 for thia Ptody, 16, 27, 30-31, 
59, 61, 94j their attitude 26 
Suli lima lion, concept of* R; criticisms 
of, H 12, 67, 84, 93; practical im- 
pVicat'jona of, 8, 9, ll, 13; p^y* 
chology of, 84, 93 
Suicide, IS 

Symbols for the adjoatmenta, 28 

Tflhlca, key to, 28 
'rannenhnum, 12 
Tana Icy, II 
Tantrums, 91 
Taylor, 69, 85 
Tend, 9 

Tender emotion, 63, 64. 71, 72, 75, 
89. See Sex nnd love 
Tliuinaa. 88 
Tliomsor, 67, 72, 70 
ThorcniJ, 95 

Thought processes as alternative rc> 

.Hpause, 86 

Thwarting, erotic, and sex urge. See 
Accumulation of urge 
Trobrinnders, 54, 74, 77 

Urges* IlaliUs ns tirges, liitcit- 
lions as urges 

Validity of the data, 20, 27 

Wells, r. L., 10, 12. 16, 21, 38, 43, 
60, 62 

VVellH, \V. R., 11. 18 
White, 10, 11, 61 
Wickca, 12, 61 
Wile, 12 
VViltcIa, 49 

Women, 29, 56, 59, 65, 95, See ProA- 
tiiiitcs 

Wonder, 71. 72, 77, 90 
Woodworth, 12, 73, 78, 92 
Worry. Set Mnaliirbatinii, conflict 
over 

Ynnng Men's Christian ABsocinuoii. 
9 

Young Woiiicn'a Cliristjan Assnein- 
vtou, 9 

Zeigamik, 87, 91 












|j^; 




J^iMitty«&-«'<3M r^\/:,'^J'6lirii^'’W4tai)ij''' ;.' ‘'■j'-j'.; 

IhukaiitiiVKflftijy/; :::'- : ,:-,.,Nw'^«^ctfjc .■•■• \ 

ISfelfettoiM.; ■■-:;;v-.':’«a 



Journal of Psychology 



iJ.W ptr yohMt MONTHLY Fchrutity. 1933 

SlnHlt numhen $2,0n Tno volume* per year Volume XIII, Nn. 2 

Genetic Psychology 
Monographs 

Child Behavior, Animal Behavior, 
and Comparative Psychology 


A STUDY OF THE NATURE, MEASURE- 
MKN'r, AND DETERMINATION 
OF HAND PREFERENCE* 

/‘Vow I he [Jniversily of Cliicaffo 
Hy 

Hki.kn Lois Koch et aD 


•RccumnicnJcd for piiblicalion by ri.irvcy A, Carr, accepted by 
Carl Murchison of the Kditorial Huardi anil received in the Editorial 
OfRce, October 2, 1931. 

data for the study were leathered in 192fi wlicn tlie author 
was at the University of 'JVxas and arc a contribution of tlic l^ab- 
oratory of the Department of Educational Psycholop^L Evelyn 
Carrinf^tiin, Amanda IIcrrin|r, Ruth Reed, and Will Rivers Sliaw 
helped in plannini^ the experiment and K<'tve the tests. Rosemary 
Walling; assisted in the statistical manipulation of the data. 


Worcester, Massacliusetts 

1^131, hy Clnrk Univcrsiiy 

I'lUcrcd iin Bccoiut-clnsR mnUcr December ti J925, nt the nosi-ollicc at 
WorccslPf, hihIcf Api of Mnreh 1, 1879> 

( 117 ] 




CON'rENTS 


I. 'Thh Pudhlum aku Procudurh . , * , 

11. A Statistical Studv of tiik I'ksts . 

rcrforniance 'fost 
'riic Qucstionnniic 

III. DrsTRiHUTioN or Hand PuHFnRFNCB . 

IV. FamILV KliSI-MnLANCIi . . , . . 

V. Uflation or Manual Ciioick to Sidb Pre- 
FEKIvNCMi IN OtIIIvR BoDV MeMBHRS . 

VI, Miscellaneous Variables . . . . 

V^ll. Summary and Conclusions . . . . 

KErERl'.NCES. 

RhSUMK EN FRANI^AIS. 

Referat Aur DEurscn. 


121 

140 

140 

166 

170 

180 

184 

203 

212 

218 

219 

220 


[ 119 ] 







I 


THE PROBLEM AND PROCEDURE 

Introduchon. Until relatively recently the problem 
the determinants of hand preference has been 
sketched rather simply. A twofold classificaton of in¬ 
dividuals—i.e., into the right- and the left-handed—or 
a threefold one which included an intermediate group, 
the ambidextrous, was considered adequate, while such 
categories of determinants as the hereditary and envi¬ 
ronmental were frequently viewed as entities. Recent 
studies, however, such as those of Downey (5), Plein- 
lien (7), and Ojemann (11, 12, 13) have already in¬ 
dicated that there are kinds and degrees of preference. 
Conflicting findings suggest also that the large cate¬ 
gories of alleged determinants designated as experi¬ 
ential, or environmental, and hereditary apparently 
need further exploration and probably division, if our 
knowledge is to be advanced very far. The effect of 
method of measurement upon the pattern of the results 
is still another issue that has come to the fore and with 
it the question of what is implied by the term, 
"preference.” 

The Problems, The present study has attempted to 
approach some of these problems by noting the manual 
choices in a large number and variety of standardized 
situations of a group of about 200 college students. It 
has had among its specific concerns svich questions as; 
(1) the form of the distribution of haiul-prefcrcnce 
scores variously obtained; (2) the correlation between 
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indices of handedness based upon dilTcrciit types of 
activities; (3) the relative representativeness, as far as 
riiariiraJ be/iavior af large is concerned, ot performance 
in certain specific situations; (4) the divergences with 
respect to degree and pattern of hand preference shown 
among groups of individuals differing in scx, college 
major, family, instruction, accidents to the hands, 
speech difliculties, and side preference exhibited 
among certain bilaterally-placed body members other 
than the hands; (5) the relation between various esti¬ 
mates of hand preference and measures of factors al¬ 
leged by one or another author to be major determi¬ 
nants of manual choice; (6) the consistency in various 
tasks of the choice with respect to hand; and (7) the 
feasibility of substituting for a performance test a ques- 
tionnaire covering the same tasks as the former, i.e,, the 
reliability and validity of a questionnaire. Compari¬ 
sons have been made between hand-prcfcrcnce scores 
based upon activities of different types among which 
are those differing: (1) in the degree to which it is 
probable that formal instruction regarding the manual 
member to be used has played a part in their develop¬ 
ment; (2) in the equality or inequality of opportunity 
offered each liand for playing the dominant role; (3) 
in the amount and kind of simultaneous activity occur¬ 
ring in the two hands; and (4) in the degree to which 
correlation exists with preference trends exhibited in 
groups of activities. 

Subjects. The subjects employed in the major part 
of the study were 201 undergraduate studcnis regis¬ 
tered at the University of 'I'cxas in 192H, 'riiese raiigeil 
in age and maj(»r field as shown in Table 1. With the 
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exception of 43 pairs of sibs, the S's were selected niorc 
or less at random from the undergraduate body, in 
that all of the students in certain courses in education 
and psychology were enrolled in the experiment. The 
education courses probably attract a more varied as¬ 
sortment of the women of the campus than do any 
courses other than the Knglish. Some introductory 
courses in business psychology were chosen to furnish 
us S’s not only because their personnel is largely male 
and because these students are representative of rather 
diverse occupational interests, but also because the 
course is one of a very narrow group from which all 
university students arc required to elect one. Although, 
as is clear, wc made an elTort to sample widely the 
student body, wc now feci that a larger percentage of 
science students, as well as a substantial number of in¬ 
dividuals representing groups as diverse as musicians 
and engineers, would have contributed to the study, 

Adminisleriny the Tests. The students knew nothing 
of the details of our objectives in the experiment other 
than that it dealt with the problem of hand preference. 
Some were, of course, hand-conscious while they were 
performing; but this difliculty was reduced to a mini¬ 
mum by requiring the vS’s to proceed very quickly 
through the series of 105 manipulations. The fact that, 
after the general procedure and the task of recording 
had become more or less roiitinized, the performance of 
the 105 tasks did not take more than half an hour attests 
to the lack of opporiuuity for any great amount of 
meditation on the matter of choice of hand. 

Experimenters. Four experimenters collected tlie 
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Ik'furc* ilic major experiment bejran, these were 
(rained f<tr uniformity in procedure by being given 
specific written directions concerning each activity and 
by practicing on each other under the author’s siipcr- 
vision untiJ aJI hut very i))int)r difFerences in method 
weic eliminated. The experimenters were, with one 
exception, graduate students in educational psychology 
anil were familiar with the necessity for accuracy and 
uniformity. 

Seleciion of the Taskx. I’he tasks were selected with 
a number of considerations in mind. (1) We wished 
to sample a wide range of familiar manipulations as 
well as (2) to include most of the tasks employed by 
one or another of previous experimenters as diagnostic 
of hand preference. (3) Since manual activities may 
involve essentially one or both hands, it seemed desir¬ 
able to investigate hand preferences in both of these 
types of situation. (4) As we were concerned with the 
problem of the effect of instruction on manual prefer¬ 
ence, we scfccted some activities in which the S’s were 
likely to have received specific instruction and some in 
which they were not. (S) Surmising that degrees of 
hand preference might be more readily revealed by the 
consistency with which a given hand was used in the 
face of certain handicaps than by the number of times a 
given hand was preferred when both were offered equal 
opportunity for playing the dominant role, we ar¬ 
ranged for some tasks which presented a position liand- 
icap with respect to each hand as well as some in 
which ilic spatial determinants as far as the hand 
choices were concerned were apparently equal. 
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The Nature of the Tasks. The inanipiiJnlions each 
S performed and the classification of activities we 
adopted are described in the questionnaire on pages 
I27-I35, which, like the performance tests, was given 
to all S's. In this latter the S’s were merely told to 
perform all the operations about which they were ques¬ 
tioned in the questionnaire. In Part I, lor instance, 
the followng directions for the various items were 
used, "Tic this sash around your waist, making a 
double bow-knot in front, 2. Deal these cards into 4 
piles. 3. Set this mouse-trap. 4. IVetend to play 
this ukulele, S. Catch this ball with both hands, cov¬ 
ering it with one, 6, Pretend to shoot this arrow. 
7. Pretend to shoot this gun. 8. Strike this ball 
with this club. 9. Try to strike this hall with this bat. 
10. Tic this tic in a forc-in-hand." 

Labels. The series included in Pan I we shall des¬ 
ignate, for convenience, "bimanual taught"; in Part II, 
as "bimanual untaught"; in Part III, as "iinimanual 
taught"; in Part IVA, as "unimanual untaught-—equal 
opportunity"; in Part IVB, "unimanual untaught--- 
liandicap offered"; and in Part V, as "side preference." 

Scorint/, The score on any group or combination of 
groups of tasks will be given in percentage terms, in 
order to facilitate comparisons, and in terms of the 
right bias. In other words, a score of 70 on the biman¬ 
ual untaught activities means that in 7 of tlic 10 
activities the right hand performed presumably the 
more skillful manipulation. A similar score on the 
unimanual taught activities means that in 707f of the 
tasks the right hand was chosen to do the work. 
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GICKKRAL QUESTIONS 
Part A 

1. Nanir ... . , , Date . . 

Srx A^n . . , . Year in College 

Majfir .Class . 


Kricirclr ihr woni nr fi^^urc in each of the following questions 
which, in your ease, hesl miswcrs Hie question. If answers are not 
prn\'iilr<] for dirckinjtt fill in tlic bhuiks, 

2. At what age did you learn to talk'—i.c., have a vocabulary of 

three words? Months: 6 7 8 9 10 H 12 13 14 15 16 17 18 19. 
If you learned to talk at an age later than 19 months indicate 
tJir month here. . 

If you have never been told when you learned to talk or that 
you were slow about it, put a cross here. 

3. Have you ever had any of the following speech difficulties? 
I/alljiig, stammering, stuttering, lisping, indistinct speech, 
aphasia, heiiitation 

( live the age of onset and cessation of the difficulty. 

4. Were you ever left-handed? YES NO 

If xS<), slate at what age. 

How long did this last?. 

5. Have you had to he trained definitely to use your right hand? 

YES NO 

6. Have you ever had any accident to your hands or arms that 
prevented you from using them for two weeks or more? 

YES NO 

7. Are you confused frequently in distinguishing right from left 
in the situations listed below? 


il. 

Military 

or gymnastic drill 

YES 

NO 

b. 

Waiting 

on table 

YES 

NO 

f. 

Driving 

a car 

YES 

NO 


8. Encircle either by or c below to indicate how you learned to 
distinguish your right hand from your left. If your method was 
different from those listed, describe it in the blank d. 

(u Direct apprehension of difference 

h. Kinarstlictic cue (hand that writes, holds spoon, throws, 
is offered in shaking hands, etc.) 
r, Ai bin ary and visual cues (warts, ring, scar, way a house 
or loom faces, etc.) 
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9. WhicU of your ImJs do you believe is the stroni>;cr? 

RIGHT LELT 

10, Have you ever had any eye disorders? YES NO 

If so, wliat kind? , , , . . 

Ill whicli eye?.. 

Htnv lonj^ did this last?.. .. 

11, Did you at any lime in voiir IKe write or tend to write minor- 

script? YES NO 

12, {i. Arc there any Icft-lKiiiiled persons in your fnimcdiatc family? 

YES NO 

If so, encircle the word indicating the relationship; and 
in the ease of brothers or sisters, indicate the number. 

father, niGtlicr, brother.sister ... 

h. If 3'ou have any left-handed relatives of the dct;rce listed 
below, encircle the deforce of rclationsliip in whicli this is 
found and indicate after each item the number of eases. 
Maternal t'randmothcr Maternal ^'randfather 

Maternal aunts .. Maternal uncles,. Maternal first 

cousins. 

Paternal Kraiulmotlicr Paternrd mandfaUicr 

Paternal auntf; ,,.. Paternal uncles .,., Paternal first 
cousins ... 

Part I 

Put a circle around the R or L (ONE ONLY) found in the 
right'hand marytln following; each item to indicate whether yon 
prefer to use your rlfilit or left hand in the activity described. It is 
understood, unless otherwise specified in the description of an 
activity, that the object wliicli you arc to pick up before luaiiipiilat- 
ing it has been placed directly in front of you and equidistant 
from both linncls. 

L In tying a sasli around your waist (a double bow-knot 
tied in front), which hand does most of the maiiipu- 
lating? R L 

2. With which hand do you distribute cards when 

dealing? R L 

3, When setting a snap mouse-trap, with which hand do 

you prefer to pull back the spring? R ly 

4, When playing a ukulele, with whicli hand do you 

prefer to strike the strings? R 

5. When catcliing n ball with both hands, whicli hand do 
you use to cover the ball f 


R L 
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6. When shooting with o how ^\nd Rnow, with which 

hand do you prefer to pull back the string? R L 

7. When firing a riflc» witli which hand do you manipu¬ 
late the trigger? R L 

8. When golfing, ^vhich hand do you have nearer that 

end of the club whiclj strikes the ball? R L 

9. When batting a baseball, which hand do you have 
nearer that end of the bat which strikes the ball? R L 

10. When tying a slip (forc-in-hand) tic around your 

neck, which hand docs most of the manipulating? R L 
Part II 

1. When sweeping, which liand do you prefer to have 

nearer the upper end of the broom? R L 

2. When mopping, which hand do you prefer to have 

nearer the upper end of the mop? R L 

3. When boring a hole with a brace and bit, which hand 

guides the metal handle? R L 

4. When using two iiands to raise a large window, which 

hand does the most work? R L 

5. When opening an umbrella which you arc holding, 

with which hand do you prefer to manipulate the 
clasp? R L 

6- When rubbing clothes which you are washing, which 

hand docs most of the work? R L 

7. When running a tape through the hem of a laundry 

bag, which hand pushes the bodkin? R L 

8. When fitting a square of paper into a slightly larger 
square ruled off on a sheet of paper, which hand does 

most of the adjusting? R L 

9. When you clasp your hands, which thumb is on top? R L 

10. When applauding, which hand is uppermost? R L 

Part III 

1. When lifting meat to your mouth after cutting it 
with a knife, in which hand do you prefer to use the 

fork? L 

2. With which hand do you prefer to write? R L 

Write "Pour score and seven" with your left hand. 


Now write the same with your right hand. 






no 
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3. If both hrtiids arc free, with whicli (hi you prefer lo 

wave i^dod-hyc? R L 

4. In whicli hand do you prefer to hold the needle wlieii 

sewing;? R 

5. When you arc tlii'cndiii}r n needle, which hand dor's 

most of the adjusting? R 

6. In which hand do you prefer lo hold a tennis racket 

when playing tennis? K L 

7. Which hand do you extend when you shake hands? R 1/ 

8. If both hands arc free, with wliicli hand do you prefer 

to hold the spoon when eatinp; soup? R L 

9. With which hand do yow prefer to hold a wire egg- 

beater when beating eggs? R L 

10. With whiclt hand do you prefer to throw a ball? R h 

Ih When playing jacks, with which hand do you prefer 

to play? R L 

12. With which hand do you prefer to throw n spinning 

top which you have wound with a string? R 1/ 

13. With which hand do you prefer to shoot marbles? R 1/ 

14. With which hand do you prefer to hold the sproruler 

when buttering bread? R 

15. With which hand do you prefer to receive f(M)d passed 

Lo you from your left? R L 

16. When cutting a piece of paper, in which hand do you 

prefer to hold the scissors? R Jj 

17. When holding a bwik, with which liarid do you pre¬ 
fer to turn the pages? R 

18. When drinking water from a glass, with which hand 

do you prefer to hold the R 

19. With which hand do you prefer to turn a faucet? R h 

20. With which hand do you prefer to place the stamp on 

an envelope? R L 

Part IVA 

1, Wlicri drivnig a nail into a flat lusard that is direcily 
in front of you, in winch hand do you prefer to hold 

the hummer? K I, 

2. In which hand do you prefer th(‘ conih when you eoinli 
your hair? 


R I 
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3. In which hand do you prefer to hold the toothbrush 

when you brush your teeth? R L 

4. In which lifind do you prefer to hold the brush when 

you are brushing your clothes? R L 

5. Ill which hand do you prefer to hold n mirror when 

looking at yourself ? R L 

6. When stroking your chin, which hand do you prefer 

to use if both hands arc unoccupied? R L 

7. With which liand do you prefer to push your hair 

back from your forehead^ if both hands arc free? R L 

8. On which hand or in which pocket do you wear your 

watch? R L 

9. With which hand do you prefer to take hold of a 
pitcher standing with its handle to your right when 

you arc to pour creanfi on your cereal? R L 

With its handle to your left? R L 

10. With which hand da you prefer to hold the knife 

when you arc peeling an apple? R L 

11. Wlicn washing dishcsi with which hand do you prefer 

to hold the dishrng? R L 

12. With which hand do you prefer to pull a cork from 

a bottle? R L 

13. With which Jiand do you prefer to strike a match on 

the bottom of your shoe? R L 

14. Wlicn raising your Imnd in class, which hand do you 

tend to raise? R L 


If you do this for any of the following reasons, check 
the reason: IVctticst hand, ring-hand, unscarred or 
uninjured hand. 

15, In currying books when both hands arc at your service, 


witli wliich hand do you prefer to hold the books? R L 

16. In carrying books when you have an umbrella in one 

hand, with which hand do you prefer to hold the um¬ 
brella? R L' 

17. If a handkerchief is dropped directly in front of you, 

with which hand do you prefer to pick it up? R L 

18. When you bUnv your nose, with which hand do you 

prefer to hold the haiulkcvchicf ? R L 

19. With which hand do you prefer to turn n key in a lock 

if Uotli luutds are free? R L 
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20. With '^vhicli hand do you prefer to put pej^ into a 

pcg'bojircl ? K ly 

21. With which hand do you prefer to drop Idleri> iiUo 

a slot ill a small mail box? R L 

22 . With which hand do you prefer to shift the wcij^his 

nil the scale when you arc weiKhiiii^ ynuiself? R L 

23. With which hand do you prefer to pull down a cwr- 

tain ? R I ^ 

24. With winch hand do you prefer to wind a watch? U L 

25. When brushiiiK trash into a dust pan, in which hand 

do you prefer to hold the brush? K L 

Part IVH 

]. On coming; into a room which has a lii^lu switch for 
a central liKlit at your tirIu, with which hand do you 
prefer to turn the switch? R Jj 

On leaving the same room, which hand do you prefer 
to use for turning ofl the light? R h 

2. With which hand do you prefer to close a d(K>r that 

opens to your left as you enter a room? R L 

3 . With which hand do you prefer to turn a d(x>r-fcnnb 

which is at your right? R 1/ 

At your left? R fy 

4 . If both hands arc free, with which hand do you prefer 

to pull toward you a liglu-wcight chnir wiricli is fac¬ 
ing you and at your right? K L 

At your left? R L 

5. With which hand do you prefer to reach for n biK)k 

placed at your right? R R 

At your left? R ij 

6 . With which hand do you prefer to pull open a 

drawer which is at your right? K 1 / 

At your left? R I, 

7. With which hand do 3^011 jircfcr to grasp an object 

moving in a plane at your right? H L 

At your left? R L 

ff. With which hand do you prefer to hold a glass to 
receive water if the person wlio pours it is at your 
right? K f. 

At your left? 
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9. If both hands are free, with which hand do jfou prefer 
to insert a straw into a bottle if the straw is offered 

to you from the right? R L 

From the left? R L 

10. With which hand do you prefer to lift to your left a 

packed sviitcasc which is resting at your right? R L 

To lift it to your right when it is resting at your 

left? R L 

11 . If both hands arc free, with which hand do you 

prefer to carry a parasol to shield yourself from the 
sun or a bright light which is coming from your 
right? R L 

From your left? R L 

12 . It both hands arc free, with which hand do you pre¬ 

fer to hold a waslirag when you wash your right 
clicck? R L 

Your left check? R L 

13. With which hand do you prefer to fan a person sitting 

at your right? R L 

At youi' left? R L 

14. When the buttons on a coat you are wearing are to 

the left and near the neck and you arc given one 
hand to use in buttoning them, which hand do 3 'ou 
prefer? R L 

When the buttons arc to the right and near the neck, 
which hand do yon prefer? R L 

When the buttons are to the left and near the waist, 
which hand do you prefer? R L 

When the buttons are to the right and near the waist, 
wliich hand do you prefer? R L 

15. Witli which hand do you prefer to wliisk a thread 

from the right shoulder of your coat? R L 

From tile left shoulder? R L 

16. With wliich hand would you prefer to remove a par¬ 

ticle of paper from the right side of your head while 
looking in a wall mirror? R L 

From the left side? R L 

17. If both liands arc free, with wliich hand do 3^011 pre¬ 
fer to sluule your eyes from a bright light that is conv 

irig from your right? R L 

From your left? R L 
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18. With which hand do you prefer to pull off ygur rij^ht 

shoe when you arc sitting clown? K 1/ 

Your left shoe? K L 

19. With which hand da you prefer to wipe 3'fjur riglit 

eye when it is tearing? K L 

20. Witl\ which hand do 3*ou prefer to place a clothes¬ 
pin on the left edge of a towel hanging on a dothci' 

line? H L 

On the right edge? R 1/ 

21. If you spilled a drop of ink on your paper while 
writing with your pen, in which hand would you hold 
a small piece of blotter to absorb the ink if only one 

liand is to be used on the blotter? R L 

22. If you have made a mistake while writing on the 
blackboard, with which hand do you prefer to erase 

it? R L 

23. When fighting, with which hand do you prefer to 

ward ofF blosvs directed toward your right? R L 

Toward your left? R L 

24. When you have a bucket of water in one band, wdtb 
which hand do you prefer to hold on to the rungs 

of a stepladdcr ns you ascend it? R I, 

As you descend it? R L 

25. When holding one end of q rope and turning it for 
someone to jump, with which hand do you prefer to 

the rofte when throwin(^ townr<} your r/ghe? R L 

Toward your left? R h 

Part V 

1, Over which shoulder do you hold the bju before 

striking? R L 

2p When pirouetting, in which direction do you tend 

to turn? R L 

3. a* Do you prefer j^our left eye or your right eye for 

sighting? R L 

Do you have no preference? YES NO 

b. With which eye do you usually sight when using 

a microscope? R ], 

Can you use your non-preferred eye in a micro¬ 
scope? ^ YES N(I 

c. Try the following experiment: Use a small 
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ilnj^cr ring, holding it at arm^s length, and en¬ 
circling a small object a few yards away. Keep 
the same head and eye position throughout the 
experiment. Close your right eye. Cheek what 
happens. 

(1) No change 

(2) Ring moves to right of object 

(3) Ring moves to left of object 
Re-focus, Close your left eye. Check what 
happens. 

(1) No change 

(2) Ring moves to right of object 

(3) Ring moves to left of object 

Repeat this until you are confident of tlic accu¬ 
racy of youv report. 

4, On which foot can you balniice your body's weight 


the better? R L 

5, On which side do you prefer to sleep? R L 

6, When sitting with legs crossed, which is usually the 

uppermost leg? R L 

7, Against wliich shoulder do you prefer to hold a gun 

while firing? R L 

8, If you arc told to roll your tongue, in which direc¬ 
tion do you roll it? R L 

9, When cracking a peanut with your teeth, which jaw 

do you prefer to use? R L 


10. If you v^'crc told to listen to the ticking of a watch 
which was held behind you at such a distance that 
you could barely hear it, wlitcli car would you prefer 
to turn toward the watch in order to hear more 
effectively? R L 

General Criticism of the Tasks. The tasks in¬ 
cluded ill Parts I, 11, III, and IVA, with two minor 
exceptions, i.e,, Part III, Item 15 and Part IVA, Item 
9, when they involved the handling of an object, were 
so planned as to require the S to pick up the object 
himself after he had been placed squarely before it 
by the K. This method of equating opportunity for 
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the two hands is not irreproachable, since no very 
minute measurements were made and no effort was ex¬ 
erted to control in great detail the set of the body. Es¬ 
pecially conspicuous, moreover, was our lack of control 
in Part I, Item 3, where it was diflicult with our skill 
in throwing a ball to direct it exactly to the middle of 
the S; in Part IVA, Item 22, where, although the 
weights were placed in a central space, the dircctir)n of 
their movement was a function in part of the weight 
of the person on the scales; and in Part IVA, Item 
7, where it was apparent that cacli S did not reach 
when the approaching object attained a particular dis¬ 
tance from him. 

Criticism of the Tasks Involving a Position Handi¬ 
cap. The tasks included in Part IVB, as has been in¬ 
dicated, arc those designed to offer first a position 
handicap and then a position advantage to each hand. 
The position factor we attempted to keep reasonably 
constant with respect to the objects involved iji the ad¬ 
justment; but it is questionable whether the exertion 
involved in a reach covering a certain absolute distance 
on the floor was not considerably at variance for the 
tall and short or for the Jong- and short-armed persons. 
We noted, moreover, as the experiment progressed, 
that the degree of inconvenience could not he infen'C(l 
directly from the distance between the S and the initial 
placement of the object. Some S’s seemed to prefer the 
crossed-arm technique. 

A study of the items in Part IVH showed that of the 
19 adjustments in which we ha<l assu/ned the right 
hand to he favored in posilion, 4.91) times on the aver- 
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age (sigma dist. = 2.37) the right hand was used and 
4.10 times, the left (sigma dist. = 2.37). When the 
position advantage was supposedly with the left hand, 
the right hand was employed 11.22 times on the aver¬ 
age (sigma dist. = 3.44) and the left, 7.78 times (sigma 
dist. = 3.44). These findings and those of Table 12 
suggest that in a few cases at least—Items \Sa, ISa^ 
21fl, 24fl—^wc were probably incorrect in our diagno¬ 
sis of what constituted a handicap or advantage. 

Bimanual m. Unimanual. Comment is in order at 
this point concerning another debatable point in our 
procedure, i.c., our classification of tasks into uniman¬ 
ual and bimanual. This we recognize to be arbitrary, 
since all activities are, in a sense, bimanual. The so- 
called inactive hand is always doing something and 
probably has more influence upon the manual Gestalt 
than wc suspect. For purposes of study, however, we 
designated an activity as bimanual if both hands were 
involved in manipulating the same physical object. It 
was considered that an activity was unimanual, at least 
as far as the central object of the adjustment was con¬ 
cerned, when one hand was occupied with nothing in 
particular or with another object, Of course, in the 
latter case the scoring for hand preference was based 
upon the hand employed in the manipulation requir¬ 
ing the most skill. 

Difficulty in determining the hand engaged in the 
most skillful adjustment was occasionally experienced. 
In brushing trash into a dust pan, for instance, atten¬ 
tion was centered on the brush, as wc were of the 
opinion that a strongly right-handed person would 
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hold the brush iti that hand. We did discover, how¬ 
ever, tliat there were a few cases in which the S ap¬ 
parently performed the more delicate c»u)rdinalions 
with the object least c.xpcctcd to elicit these. In the 
case of certain bimanual tasks this difliculty of deter¬ 
mining wliich liund directed the activity was espe¬ 
cially troublesome. We question, accordingly, the 
validity of the procedure which designates arbitrarily 
as the dominating hand that which is near the active 
end of the instrument. An intensive study of the broom 
and mop manipulations conducted at the end of our 
investigation, for example, revealed that of 48 S's, 29 
claimed that the hand farthest from the base of the 
broom did most of the work, whereas in the case of 
the mop, 13 out of 48 made such assertions. Simi¬ 
larly, we have observed that those expertly coached 
in golf insist that the left hand directs the blow, al¬ 
though the right is placed somewhat lower on tlie 
handle of the club. While it is true one may question 
the reliability of the S’s opinions and reports, obser¬ 
vation of the behavior of the S*s provoked faith in their 
introspections, 

In spite of the crudities and diflicultics in technique 
with respect to certain bimanual tasks which we have 
just discussed, we feel that tite general patterns of the 
bulk of our results arc not grossly disfigured. The 
influence of specific biasing factors we shall attempt 
to evaluate as we treat our findings in detail. 

Taught vs, XJntnught. Our placement of specific 
tasks in the categories of taught and untaught is still 
another phase of our procedure wliich may be dial- 



A STUDY or HAND PREFERBNCE 


139 


Icnged. Let it be said that it was not even our hope 
to discover tasks in which tuition had been received 
by no S. In the case of those activities to which we 
shall refer as taught, each of the experimenters could 
recollect being coached at some time or other with 
respect to the traditional manual choice or the every¬ 
day situation in which the adjustment occurred seemed 
to be biased in favor of the right hand. Of the series 
designated as untaught, this was not true. Hence, it 
seemed reasonable to infer that, while teaching influ¬ 
ences were probably not eliminated from the untaught 
nor always present in the taught, instructional or cul¬ 
tural effects were more emphatic in the latter series 
than in the former. 

Side Preference. Of the validity of some of our 
measures of side preference in non-manual members, 
vve arc inclined to be much more dubious than we are 
of those of manual preferences, since the former are 
for the most part based on a single or a limited num¬ 
ber of samples of the behavior of the member. 

General Personal and Family History. In addi¬ 
tion to data concerning eye and hand preference, it 
seemed well to gather for each S such information as 
a questionnaire could yield concerning the number 
and degree of relationship to the S of the left-handed 
relatives, the S’s experience with speech difficulties; 
incapacitating accidents to eyes, hands, or arms; the 
amount of coaching regarding choice of hand that had 
been received; and the case of identifying right and 
left. The possible significance of most of this infor¬ 
mation is obvious. 
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A. Pi'Ul'OKMANCK TrsT 

Introduction. Before proeccdiriK to a of 

various relationships invjilvinjr ihe measures t*f pref¬ 
erence we have obtained, it seemed well iti examine 
our tools in detail, to question their validity, relia¬ 
bility, internal consistency, etc., and to consider such 
theoretical issvics concerning the nature of handedness 
as the test results in and of themselves enlighten. 

yalidily of the Perfornuvice Tejl- (rencral 
sion. As was suggested earlier in the di.scussion, we 
may profitably riucstion tlic connotation of the term 
"preference.” Most authors read into the word llio 
meaning, "preference as (letermined by ililTcr<’iu;c in 
the relative skill of the two hands." Semu? imply the 
difference to be native; some, native or ai‘(|uirc<i. 
Ojemann (11), for instance, in bis investigation, af¬ 
forded both hands the opportunity of pcrftirining the 
same manipulation, ilicir relative skill heing deter¬ 
mined by some criterion such as speed of execution or 
quality of product. vStrength of preference wa.s' then 
defined in terms of degree of difference in skill. Ilis 
method has the merit of being in a high degree olijcc- 
tive. However, although the generally more .skillful 
hand usually engages in the more difllcult phases of a 
specific adjustment, sircngib of preference may he 
conceived more broadly as the expression of many in¬ 
fluences , relative skill being only one, though probably 

[HO] 
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the major class. To view objectively, then, the prefer¬ 
ence problem and to investigate along with others this 
frequently implied determinant, relative skill, as well 
as the problem of the multiple or unitary nature of the 
latter, seemed to us a desirable procedure. 

If preference is an abstraction based upon choice 
behavior, then the devising of a preference index might 
well be accomplished by noting in what percentage of 
a large number of representative manual situations 
each of the hands was selected to direct the more taxing 
phases of the coordinations. The task of validating 
this index, then, would involve merely determining 
the representativeness of the situations, for, as a basis 
of the index, actual performances have been viewed. 
One might make an inventory of the millions of manip¬ 
ulations in which our hands engaged, classify these 
according to some rational scheme, and then select in 
appropriate proportions a few activities to represent 
these classes. Complete validation, of course, would 
involve checking small samples against much larger 
ones. 

The procedure just outlined is not exactly ours. As 
for many hours we observed the manual activities of 
individuals about us, we felt it was futile to attempt 
to sample them on any frequency basis. Performance 
seemed so much a function of needs and of the con¬ 
formation of specific circumstances. Our compromise, 
then, was to select, with those other considerations in 
mind which wc have already discussed in the section 
on procedure, I OS common tasks which tap varied 
interests and experiences. 
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Coi'i’elations — Splil-IIalves Method, Our Rniup 
scores we have attempted to validate, in a sense, by 
comparing each S‘s scores on the odd items in cacli 
activity group with his scores on the even. Although 
this procedure is not usually looked upon as one r)f 
validation, it seems not amiss to so view it here, at 
least in a measure, since each task involves a choice 
and the range oj tasks is large. Wc may argue that, 
if the samples of activities agree with each other in 
regard to what they reveal concerning individuals, this 
would indicate a fair degree of generalisation and sta¬ 
bility in preference trends. 

The correlations obtained by the split-halves method, 
as well as those for a test double in length, i.c., the 
length of the test before splitting it, as estimated by the 
Spearman-Brown formula, arc given in Table 2. These 
results suggest that the groups of tasks in the uni¬ 
manual series, in which the object to he manipulated 


TAKLE 2 

COBPFICIENTS OF REUAniLlTY FOR TUli IMRST PbRFORMANCI l 'I'HST 

— 'S1* i.iT- H A i.v ns A'l m i I oi) 


Type of manipulation 

Corrclntions 
between odd 
fiJid even 
heni'i 

CorrcIniioPH 
for teals 
double tlie 
IcngiU of 
(bo^c Used 
for ColurnP 1 

Corrclmiona 
fnrtcsli 
four iimcfl 
the length 
of those 
iiAcd for 

Cnhnnn 1 

Bimanual tauglu 

,693d:.0^5 

,8l9i:,0l7 


Bininniial untaUf^ht 

,535zt.oa‘|- 

.6n±,Q29 

,822d:;,Ot5 

Unimunniil IrukM 




Uiiimntiiiitl unlniii'hl— 
cc|iial opportunity 


.940:>:.0n5 


Ifniinanual 

Iinn(]icnp ofFcrctl 

.m±A)H 



Total Iinnd preference 
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was placed diicctly in front of the S, measure approxi¬ 
mately the same thing. The odd and even items in the 
section involving the position handicaps and advan¬ 
tages arc not quite so well agreed in regard to what 
they indicate concerning an individual’s standing. The 
bimanual scries shows the lowest coefficients. 

It is probable that the lower correlations for the 
bimanual series are due, in the main, to the smaller 
number of tasks in them. When coefficients for a test 
20 items in length—the length of the shortest uniman¬ 
ual scries—are estimated by means of the Spearman- 
Brown formula, the correlations for the two bimanual 
sections become -h.900 and +.822, respectively. The 
former coefficient is slightly less than those for the 
comparable unimanual series. The fact, however, 
that the coefficients for the bimanual untaught series 
remain somewhat below the others after the correction 
for length has been made, may be a result of a diffi¬ 
culty wc have already mentioned, namely, that of dis¬ 
covering which hand is directing the operations. It 
is also not only possible, bv\t even probable, that bi¬ 
manual behavior, especially the untaught, is a function 
of a greater variety of determinants than is the uni¬ 
manual. 

Iniciseciion Correlations. The split-halves method 
compares the results of operations rather similar in 
type. It will be interesting to study the relationships 
between such samples of preference behavior as are 
represented by the five sections of our test, The in¬ 
tersection correlations ate given in Table 3; and the 
first-, second- and third-order partials, in Table 4. 



TABLE 3 

CORREL'ITIONS BETft’EEK THE ScORES MaDE ON THE B.ASIS OF VARIOUS TyPES OF MaKIPULATIOX—F iRST 
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These make it clear that the various sections are tap¬ 
ping to a considerable degree the same trait or traits. 
On the other hand, since (1) the odd-even items cor¬ 
relate to the extent they do; (2) the correlations be¬ 
tween two tests separated by an interval of two weeks 
are relatively high (Table 7) ; (3) the zero-order in¬ 
tersection correlations range from +.386 to almost 
+.881 and group themselves mostly between +.60 and 
+.80 (Table 3); (4) some of the third-order partials 
still have considerable magnitude (Table 4); and (5) 
the intersection correlations corrected for attenuation 
range from +.447 to -1-.931; it seems that there is much 
which the various sections do not have in common, 
rather than that our samples are inadequate or our 
diagnosis inaccurate. 

It is worthy of note that the handicap series cor¬ 
relates least with the others (Table 3). The third- 
order partials, moreover, show the two bimanual tests 
to correlate to a considerable degree (+.334) when 
what is involved in the unimanuals is held constant; 
and the sections containing the “taught” tasks to cor¬ 
relate to the extent of .286, when what is involved in 
the "untaught” is held constant. The handicap series 
seems to add least to our total instrument, for par- 
tialling out this section affects relatively little the 
second-order partials (Table 4). 

Avduujes. If our samples of the two types of per¬ 
formance arc at all adequate and comparisons are 
made only between the activities where equal oppor¬ 
tunity was presumahly offered both hands, it appears 
tliat the unimamial activities command a larger per- 
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centagc of riglu choices and show a lesser variabiiily 
than do the bitnanuiil, a result which agrees with 
Ojemann's (12) conclusions arrivetl at by a rinlically 
different procedure frtnn the one we cni]>loyed. (See 
Tables 5 and 0.) 


'I'AULK 4 

First-, Skcono-, and 'riiiRD-OKDiiu I’artiai, ConRi'.i.A'rioNS iiu- 
•rWI-KN Till! SliCrlONS OK Till! 'rKST—I'lHST 
PURrOHMANCH 'PtiST 

(1 = Itimaiiunl taiii’lit; 2 -.v: bimnnunl uiitnui'lit; .1 - '■ viiiiniuinial 
tmiKlit; 4 ~ uiiimnnuiil untaui'lit—cqunl opporluiiiiy; iinil S i t \iiii- 
nianunl untau);lit—linndicap olTcrcd) 

Zero'order Kirdt-orcler Sci;oinl-onler 'rhinl-oriler 
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TA13LK 6 

Ratios of run Diffi'Riincks lUirwicHN Tiui Mi:an iScori s Maoh 
DY THR Total Group on Various Tviois or Manipu¬ 
lation AND TIDi PROllAllLli ERROHS Or TlIRSn 
r)rKFK[iiiNc?i:s—F irst Pinu-oRMANCH 'Erst 

. . . 


Typc<i of innitljKiInfuin cnintKircd 


Oilf. 


Ujmnnuril LauKiU and biinnnuul untniiRlu 

.615 

CM 

10.26 

nirannunl Can^bt nnd iinimantinl IniiKbi 

.63’J 

6.9 3 

10.94 

Bimanual lauglil nnd nnirnanual unianght— 




equal opportunity 

MC 

3.38 

5.07 

Bimanual laugUi ami imimaixunl umauglu— 




handicap oflercd 

.813 

20.98 

25.80 

Bimanual untaught and unimanunl ianghi 

.851 

13.18 

IS.49 

BimnnunI uutnuglii and iinimnnual iimnuglit— 




c(|iinl oppurliiniiy 

.641 

2.9J 

4.57 

Bimniiual uiitniiglir and iinlmaminl untaughl— 




hamlicnp offered 

.787 

14.f.7 

18.64 

Bimanual Lolnl and unimniuinl loial 

.516 

5.07 

9.82 

Unimnniial taught niul unimanunl uiilaiigliL— 




ctpial opportunity 

.396 

10.25 

25.86 

Unimanual inugbt and unimanunl iintniiglii— 




handicap offered 

.71H 

27.H5 

3H.82 

Uiiinmnunl unlnughl—equal opportunity and 




iinimnnual uninught—hniulicnp tdfered 

.613 

r/.r.o 

28,70 


The significance of the dilTcronce is not clear. It 
may mean: (I) that, where a clioice seems obvious to 
the reactor, the right haml tends U' l>e fawired, or, 
conversely, that he is forgetful of his right-hnmledness 
in the bimanual tasks and more responsive to con¬ 
venience; (2) that our criteria for distinguishing the 
dominating hand in the himaiuial uctivitie.s were not 
always adequate; or (1) that other body factors are 
more likely to be influential in bimanual than uniman¬ 
ual tasks. 

Our check experiment with tlie broom lends some 
support to hypothesis (2); hut Ojemaun's corredmra- 
tion of our results hy a incthoil dilTereiu from ours sug- 
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gcsts that ineffective procedure is not by any means 
the total explanation. 

7’hc averages in Table 5 also reveal that in the sec¬ 
tions labelled “taught” the preference for the right 
hand is stronger than in those sections labelled “un¬ 
taught” Instruction, then, does seem to have a no¬ 
ticeable effect upon preference. 

Reliability of the Performance Test—Correlation 
Approach. The stability of hand preference over a 
period of time, i,e., the reliability of the performance 
test, vve attempted to gauge by giving each S two tests. 
Wc, likewise, asked the S’s to fill out two question¬ 
naires. The performance and questionnaire tests were 
alternated. Between the various tests an interval of 
approximately four weeks occurred. This, it was 
thought, would be sufficient to permit the desirable 
forgetting. As the tests proceeded, it became apparent, 
however, that there was a slight carry-over. 

For the major experiment concerned with the ques¬ 
tion of consistency in performance, it was feasible to 
use a group of only 50 S’s. These constituted all of 
the members of two classes taking educational psy- 
cliology and, hence, were selected only to that degree. 
Two E’s, Evelyn Carrington and Will Rivers Shaw, 
conducted this phase of the investigation, each one 
caring for the same number (25) of S’s in all of the 
tests. Since the two E’s were closely supervised and 
worked together intimately, we feel confident their 
procedures were in a high degree similar. 

The rcsLilts of the correlations between the two per¬ 
formance tests are, generally, rather high, (See Table 
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rAULK 7 

Correlations niiT\vi;i!N VAKimis Oi.'iniSATTCtss ok I’i.rhirm- 
ANCIi ANII Qi.'KSTIONNAIIIK TliSIS 

TfPis ((iiimmomI 

Typus of y.l’. C'.l’i «.!*• IM’> 'iiU. 

lUiinipiilalion (201 riMr«) (JO (Jfl rair*) (50 f5H rii<icO 

Jlhiiniiiial mnulil .77»;'>ni7 .K27:':.«30 ,JlHM>;.o2l .V50:-.(Hlt .7I5;*-.(U5 

JJinianiial (inuimlii ,715±W .7tl8;*;.‘i37 .87it;'-.fl2} .H7o <,,02J .HVV *-.021 

Jliiiiniiiinl loinl .807r!;.0irx .87l;!:.022 .9I8-J;.i)lfi .'>SX«;,fKj2 .729;':.mj 

Unidiaiuiol laWRlit .'7-ll-.*-.,ri(l5 ,982±,(l(ll .97'f-.i;.H05 ,98I-'Ml<iJ 

Uiliinaniial uiilaiiRhl— 

crpial o:>|ioiiiini(j-.8«(±.ni2 .9j2:fc,0l2 .Wro.Oll .9J6;';.ri07 .901H:.(I07 
Uniinoiiiial jniani;lR— 

hnlidicnp offered .677±.02S .8()1±.«J+ ,887±.0.'!ll 

Unimnmiol lolal .883±.OIO .9l8-J;.fJ10 .9I2±.0III .'Jft?:'-. ICif. .952-i:,(Ul) 

Hand preferenre 

(uinl .870:t.0ll .898±.n2l .9<i2:J:.«n7 .9;5;>;.f(U .9(iri;o.flllfi 


7, Column 4.) In almost all of its scfiions our meas¬ 
ure exliibits a reliability suflieicntly jvisilfy its 

use in individual diagnosis. All hut one of the sections 
have reliability coeflicients above 1.72 ami all but 
two sections, coeflicients of or above. /Vs one 
might surmise, the activity groups designated ‘haughi" 
called forth somewliat more consistent pci formance 
than did the “iiniaught." The uniinaiiiial and bi¬ 
manual activities, on the other hand, did not yield 
grossly different results. If one of these is less reliable 
for total rankings than the other, it tvoiihl probably 
be the bimanual; but difTcrciiccs in the length of the 
scries make any essential dissimilarity seem unlikely. 
It is noteworthy, also, that the tests involving a posi¬ 
tion handicap showed about as great reliability as those 
affording equal opportunity for the selection of tire two 
hands. 

Reliahilily of the Perfonninice Text- Item-C'oui- 
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parison Approach. Believing that in the face of con¬ 
siderable variability, as far as performance on indi¬ 
vidual items is concerned, correlations between total 
scores of various sorts might still be high, we also made 
a study of the number of items with respect to which 
the manual choice failed to agree in the two perform¬ 
ance tests. Our findings ai'e given in Table 9. It 
appears that, if one views the tests as a whole, about 
one-tenth of the hand manipulations were different in 
the two performances. Among the 20 bimanual tasks, 
6.5% of the time, on the average, the choice of hand 


TAKLE 8 

Ratios op thp, Dipperkncus* detween the Coruelations 
Oni'AiNiiD eetween the Various Performance and 

QuiiSTlONNAIRH TeSTS AND THE PaOnAIlI-E 

Errors op 'ruusii Differences 


'l’y|)c of 
innniptilniion 

QjPi 

(201 cases) 
ami QiPi 
(SO coses) 

Q.P. 

and 

P.P 3 

Corrclntioii. comlinrcd 

Q.P. Q.P. Q.Pi 

and nnd and 

Q.Q, Q.P, QiQ. 

Q2P1 

nnd 

P1P3 

PiPg 

and 

QiQi 

liirnaiimil tnuKlu 

.90 

3,83 

2.57 

2.76 

1.36 

3.00 

1.94 

llimnnual tintniight 

1.66 

1.91 

2,14 

1.88 

.29 

.00 

,30 

13iTnaiMial total 

2.3 5 

5.29 

2.27 

1.73 

.53 

4.35 

1.44 

Unirnaiitinl lau^bt 
Uiilrnanmil imtauKht 

7.07 

.24 

1,11 

1.38 

2.22 

1.55 

.83 

c^uiil oppurtiiidiy 
UnimniinnI untaut^lu 

+.00 

1.60 

2.23 

.49 

1.35 

.42 

.61 

hnnv\kap offered 

2.97 

4.23 

3.26 

2.1& 

U9 

2.88 

1.74 

Unimainial total 

4.61 

1.62 

.28 

.60 

.70 

2.14 

1.29 

Hand preference total l.U 

1.07 

3.H 

2.90 

.44 

2.36 

2.68 


•'HicHL* rai'io.s may be viewctl as minimn, as the formuin wsed to compute 
tlic /' /■. ililT, wnH AUKoukIj tbc mcnsiucs arc correlated 

anil litiire the formula for the P.E. (lifT. of correlated varinblcs should the¬ 
oretically have been L‘iii|iloycd, it wtiH f|ueRlionnhlc whether oiir diatrihutioiiH 
had the chnracicriHlics whirh wotdd pertnii the uhc of the PciiiHon-Ftlou 
(5n) formvdae for the correUucm between correlation cocnicicntH and hence 
the cuminitaiion of the term 
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TABLK 9 

Avi'RAGli NuMHKR for AW lKniVIPi;AJ. AND Sl(:MA OK Till: I MSIRI- 
nuTioNs OK TiU; Numri-.k (IK Items is Wkkti Sami: Hand 
Was Not Usi-d in the 'Tests CjiMiMRin 


“J'ciM 4 r^mpaicil 



ihw 


IM*t 
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(SO catm) 
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raur*) 

T'ypc f>f 


SlRlTU 

SiRiiin 




Si KOI a 

maiilpufQiion 

Menu 
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Mrnii of 

Mr,in 

of 

Mean 

f>f 



diKlri* 



flint ri' 


ifinll 



hniioii 

InilMin 


liiiliiiit 


Inilion 

Ilinianunl tauRlit 

1.29 

1.26 

1J6 1.02 

.42 

TiO 

M4 

1,06 

Ilimaniml imiaiiRtki 

1.51 

1.32 

1.56 1.18 


J.o5 

1.06 

1.27 

JHmanunI total 

2.80 

1.95 

2,72 

1.30 

1.20 

1.90 

1.96 

Unimnniinl 

L15 

1.28 

1.12 1.13 

.60 

I 04 

.iA 

ITU 

Uninianiial imtaiiRlu— 








equal opporuiniiy 

2.92 

2.IS 

2.32 2.22 

1,96 

1.92 

I ^2 

l.SS 

Unimanunl uiitnuRhi— 








haiidicn|t offered 

11.95 

).ll 

11.26 1,46 

7.26 

2.H2 

1^.0 S 

4.0*1 

UnuTUiiuaL total 

16.02 

5.27 

11.7(1 6 09 

9.S2 

5.06 

10,^6 

4.83 

Hand preference total 

|g.S2 

6.13 

17.42 7.13 

11.12 


1236 

5.76 

was altered in 

the 

second performance. 

lh(! 

lasks 


designated "tauglit" lacing apparciuly Sfiincwhat more 
consistently performed than the "utilauglu." 'I'lic re¬ 
liability of the di/Tcrenec rcvcale<l by this latter com¬ 
parison is statistically established. The unimaiuial 
activitic.s showed perhaps a little less nnreliabililv than 
the bimanual, except in the case of the position-handi¬ 
cap series. Here of the time the hand chosen 

in the first performance test was not that elcried to 
carry out the adjustment on the second, lienee, it is 
clear, wc do have considerable variability in per¬ 
formance, in spite of the relatively consi.siotu totals. 
As in the bimanual series, performance with [cspect to 
the “taught” items was less varlahie than that with 
respect to the “untaught.” 
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Homogeneity and Predictive Value of the Tasks. 
A procedure frequently designated as validation by 
internal consistency we have seen fit to employ in ad¬ 
dition to the methods just described, because of the 
light it might throw on individual items. We do not 
feel, however, that the procedure should be viewed as 
one of validation, for a choice (provided it is correctly 
diagnosed) made in the case of single manipulations, 
whether or not it agrees with the trend shown in other 
items, is still a choice and might well be considered in 
estimating preference strength. Examination of in¬ 
dividual items should be of value, then, primarily in 
determining the predictive value of the tasks. 

The relationship of the performance on each manip¬ 
ulation to the score made on the basis of the various 
major groups of activities we first attempted to esti¬ 
mate by means of the biserial-r technique. Finding, 
however, that the corrections involved in this formula 
frequently resulted for our distributions in coefficients 
greater than unity, we have, on the advice of Dr. K. J. 
Holzingcr, used tlie Pearson product-moment method. 
Tills lias given us a series of uncorrected correlations 
wliicli arc probably somewhat too low and the prob¬ 
able errors of wliicji wc could not compute. In spite 
of these limitations, the correlations may doubtless be 
used safely for indicating trends and in making com¬ 
parisons when the margins of difference are consid¬ 
erable. 

Exaniiiialioii of the correlations (see Tables 11 and 
12), all of which arc based upon 200 cases, seems to 
justify the following generalizations and comment: 
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TAKLE 12 

CORRHLATrONS RUTWEEN PhrFORMANCB IN THE INDIVIDUAL 

Manipulations of the Unimanual Series and Scores 
11 AS ED ON Various Groups of Activities-— 

Vrod ucT-M oM ENT METHOD 
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1. Practically all of the correlations are positive, 
though many are low and few are higher than .80. The 
range in size of the coefficients, then, is great, and one 
may conclude with assurance that the items vary con¬ 
siderably in predictive value. 

2. The performance upon most of the specific items 
tends to he more closely related to scores on the activity 
groups in which these items occur than to scores based 
on other activity groups; but these differences in de¬ 
gree of relationship, while usually consistent, are, in 
the main, not great. 

3. The bimanual tasks correlate to a lower degree 
with scores for the various series of manipulations than 
do the unimanual tasks, with the exception of the 
handicap series. 

4. The correlations for the unimanual-handicap 
scries arc generally lower than for the other series. 

5. In the handicap series, performance, when the 
object to be manipulated is placed nearer the right hand 
than ihc left, shows no uniformly closer relation to 
preference trends in the groups of activities than when 
the reverse is true as far as placement is concerned. 

6. Some of the behavior patterns used by other 
authors as representative of certain types of manual 
activities show little relationship to performance in our 
samplcs of these types. For instance, the position of 
the hand on the broom handle (Part II, Item 1) seems 
to have little diagnostic value. In fact, of the 10 items 
in our series, it has the lowest correlation with the sec¬ 
tion score, VVe would also call attention to the results 
from the introspections of a small grov^p of ouv S’s, 
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SiiKC 29 out of 48 S's, ;is ilicy observed themselves, be¬ 
lieved that the hand farthest from the base <if the 
broom did most of the work, neither hand pt)sitir)n, 
i.c., low or hil^li on the handle, could he accepted arbi¬ 
trarily as an expression of domination. < Ijemann (12) 
and Cuff (4) also found this index, which Downey (5) 
fiist discusses, Xo be \juestionabk. 

Of course, it should be stressed rliat, alihou^di Dow¬ 
ney used behavior during sweeping activities in her 
threefold classification scheme, she seemed to realize 
the diflvculiy we have noted, ft)r she created in one of 
her three classes a number of sub-types. We merely 
would make the point (hat, while the manual choice 
in sweeping is interesting and signilicant, we should 
not select it as the adjustment fnun which we should 
attempt to predict behavior in other bimanual ta.sks in 
which the effects of tutoring arc believed tt» be a mini¬ 
mum. 

In regard ui the diagiUKSiic value of another item 
thumb vippcrmost when hands are clasped (Part .11, 
Item 9)—our results seem to suggest that less faith is 
warranted than I^owney gives. While it is true that 
the data in Table I.I (in the construction of which 
techniques for evaluating items were employed similar 
to those followed by Downey) are not entirely out of 
line with her assertions, the table does reveal the rcla- 
iive unsatisfactoriiiess of the tliumb-out criterion and 
shows the limitations of such stalcmcius as the follow¬ 
ing one of Adler’s: “One simple hut not entirely con¬ 
clusive metluKl for linding out whether a cliild is 
congenitally left-handed is to ask the child to cross his 
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hands. Left-handed children usually cross their hands 
so that the left thumb lies over the right. It is as¬ 
tounding how many people have been born left-handed 
and have never known it” (1, p. 46). 

It should be added that Adler mentions no other 
test of hand preference in his discussion, and certainly 
the one to which he alludes seems only very slightly 
related to other manual choice behaviors. He offers, 
moreover, no evidence for his faith in the hand-clasp¬ 
ing test as diagnostic of native handedness, whatever 
that is. 

The hand most active when a needle is being 
threaded (Part III, Item 5) is still another one of the 
frequently quoted indices of hand preference over the 
relative predictive value of which our findings throw 
some doubt, 

7. Of the tasks labelled “unimanual taught,” those 
which show the very highest correlation with group 
scores seem to be not those concerning which mere per¬ 
sonal instruction and verbal direction has been received 
but those in which there has been inherent in the 
everyday situation factors favoring the choice of the 
right hand. Stamps, for instance (Part III, Item 
20), custom dictates, must be placed in the upper right- 
hand corner of the envelope. 

8. Activities which may be described as primarily 
holding and carrying, i.c., holding a mirror (Part 
IVA, Item 5), carrying a book (Part IVA, Item 15), 
carrying a pail (Part IVB, Items 24fl and 241?), tend 
to be among those w'itli low cocfficicfits. It is probable 
here that, though both bands arc free, the habits are 
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Still exerting themselves which were built up in those 
frequently occurring siluiuions in which both hands 
arc occupied, and lu)lding f)r carrying is the least skill¬ 
ful of the manij)ul;uinns demanded. About three- 
fifths of f)ur fi’s, for instance, carried hooks with their 
left liands. This is increased to only about (ive-sixllis 
when the S is asked ii» carry an umbrella in a»ltlitiun 
to books. 

9. Differences in racial tradition among our H’s 
has, presumably, had something to do with the moder¬ 
ate size of the coeflicienis we olnaine<l in the case of 
such items as Part III, Item I. hatglish and Ameri¬ 
can custom concerning the hand to he used when food 
is conveyed to the mouth with a fork .seem to he at 
variance. 

10. Among the tasks having relatively low coefli- 
cients of correlation with the section .'<coies, though 
practically all arc still positive, are the following: 
guiding the metal arm of a brace, .swinging a golf 
club (hand lowest on the handle), clasping hands 
(thumb uppermo.st), wearing a watch (hand upon 
which worn), carrying hook.s, turning a dotirknob at 
one’s left, opening a drawer at one’s right, whisking a 
thread from one’s right shoulder, removing the right 
or left shoe, erasing a blackboard, and carrying a 
bucket when ascending or descending a lad<lc;r. 

11. llelativcly high correlatiiuis were id)iained for 
the following manipulations; washing dishes (band 
on the rag), guiding a bodkin, beating eggs, bolding a 
soup spoon, turning a faucet, stamping an envelope, 
wielding a tennis racket, throwing a hall, spinning a 
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top, combing one’s hair, brushing clothes, striking a 
match on the sole of one’s shoe, placing pegs in a peg- 
board, brushing up trash (hand on the brush), and 
throwing a rope for jumping rope. 

Exlreme-Gronp Method of Evaluating Individual 
hems. As a further means of investigating the indi¬ 
vidual items, wc noted how well they differentiated 
between two groups, one of which was strongly left- 
handed and the other right-handed. We selected 20 
items (proportionately from the various sections) 
which correlated highest with the score of the section 
in which they fell and with the total hand-preference 
score and rated each S’s performance on the basis of 
these. We thus obtained two groups, one of which 
seemed strongly biased in favor of the left and the 
other soniewliat more in favor of the right. (A com¬ 
plete discussion of this will be given in a subsequent 
section.) Wc then noted the percentage of each of 
these two groups who reacted with the right hand to 
each of the tasks and the percentage who reacted with 
the left. (See Table 13.) This method of estimating 
the predictive value of an item is often called the 
method of extreme groups. 

Since it is probable that an individual’s total score 
obtained as wc have described is strongly Influenced by 
relative skill and perhaps even by native influences, the 
tasks performance in which is most disparate in tlie so- 
called right- and left-handed groups wc might suspect 
to be tliosc weighted heavily by the aforesaid factors. 

Again it is apparent that the various tasks call forth 
with greatly varying frequency a right-handed per- 
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fonnancc. Among the items in which H.S';;, of the left- 
haiicied group pcrfornicil left, whereas at least .‘iO/i 
Jess of the right-liamlccl group perfnrmetl left are: 
Part I, Item 4; Part fl, Items 6, 7, aiul ID; Purl UL, 
Items 4, y, 10, and 20; Part IVA, Jieins I, 2, 1, 4, II, 13, 
20, and 25; and Part IVH, items Va, 9/?, and 20h. 

These results, then, and tliose of'i'aldes II and 12 
showing the correlations of each item with the total 
section scores, suggest that many factors iitlluenee pref¬ 
erence or manual choice. Even the concept of relative 
skill jirobably must he viewed in part as relative to 
the situations. The greater internal consistency among 
the imimanual than the hinianual scries, among the 
taught than tlic untaught, etc., iniimiues tliar there 
arc large classes of influences operating to detertiiine 
strength of piefcrence- influences such as teaching, 
convenience, and example as well as many which may 
be trivial in nature. The striking fact of consistency 
argues also fur a strong constant biasing force or forces. 
Of the probable nature of these nnne will he saiil in u 
later section. 


P. TtiK 0[rt■:sTl0.v^^\ll(K 

Reliohilily of the Qiicstlonufure. The correlatioiis 
obtained between the scores tm the two ijuestionnaircs 
are nut essentially at variance wdth those <duained on 
the performance test, (See Tables 7 and S.) 'I'he 
coeflicients of reliability in the case of the t|uestionnairc, 
furthermore, arc, on the whole, not grossly difTereni for 
the various groups of activities; hut, as was noted in 
the performance test, the "taught** items seem to e.xhihil 
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slightly more consistency than the “untaught,” and the 
unimanual, with the exception of the handicap series, 
than the bimanual. 

A study of extent of agreement with respect to the 
responses to individual items in the two questionnaires 
supports in most respects the correlation findings. (See 
Table 9.) 

Vatulify of the Questionnaire, It is conceivable 
that, while an individual may report consistently with 
respect to his probable manual behavior, his opinions 
may be incorrect. Hence, it was thought desirable to 
correlate the scores on the questionnaire with those on 
the performance test. The results in Tables 7, 8, 9, 10, 
and 4 reveal that one’s statement with respect to his 
bimanual activities and such items as are included in 
the section designated “Unimanual Untaught—Handi¬ 
cap Offered” are not to be entirely trusted. About 
14% of the time in the former and 24% in the latter 
our S's “were in error.” The manipulations in the 
unimanual taught series, with the exception of those in 
which the position handicap was imposed, were gen¬ 
erally more accurately specified than those in the bi¬ 
manual taught series; and the same sort of relationship 
was observed for the taught and untaught. The S’s, it 
seems reasonable to infer, found it difficult to estimate 
what adjustments they would make to handicaps in 
positions as vaguely described as those in the question¬ 
naire. The other possible Interpretations are, of course: 
(I) that, where there was disagreement, the question¬ 
naire account was correct and the non-preferred hand 
in certain items chanced to be used; (2) there is no 
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preferred liaiul for ccitain the tasks; df (.^) the S's 
were unaware of the pattern of their habits, 'i'he sec¬ 
ond explanation is not very convincing as far as imjst 
items are concerned, in the liglit of the consistency 
shown between the two proferenee tests; hut it may he 
an explanation of a few of the cases. W'e slupuM also 
be inclined to place a little faith in argonieiit (1) with 
relation to one or twt) inanipulalions, Since, however, 
questionnaire and pcrforinance tests agree well, though 
slightly less than the two performance tests, i»r the two 
questionnaires, ignorance of one's habits, it <locs seem, 
is the most probable explanation of many of the di¬ 
vergences between actual preference behavior and writ¬ 
ten report thereon. Taking the series of tasks as a 
whole, however, we may safely say that the <|ue.silunnaire 
is a fairly valid measure of di’f/rt'c of hand preference, 
if the performance test is a valid measure, hut the ex¬ 
tent in which all S’s report regarding his habit with 
respect to a particular nianipulalion i.s to he depended 
upon varies with the type task. 

Jiff eel of Rppi’tilioii upon the RellahlUty (loe/fnients. 
That accuracy of report increases wivli repetition, <tr 
performance is stabilized, or both, is indicated by the 
fact that the correlations between the lesuUs of the 
second questionnaire and performance tests are gen¬ 
erally a little higher than those for the first qucsliftn- 
naire and first performance lest. (Sec 'I'alile 7.) 

Report and Jytrciu/fh of Prefenure. A .study of llu; 
group averages given in Table S au<l the quotients in 
Table 14 indicates that the S'.s tend, ott ilie average, 
in the bimanual scries to report themselves more 
strongly right-handed than actual manipulations rcvcid 
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TABLE 14 

Ratios of tiiii Difference between the Mean Scores Made 
BY THE Total Student Group on the First Performance 
Test and First Questionnaire and the Probable 
Error of These Differences 


DifF. 


rrianiptf?.itfcrir 




liiniaiuinl 

—hOO 

,560 

—7.14 

llinininial iintmirilit 

—2*59 

.688 

—3.76 

jJiitinnnnl Intal 

—V.13 

,506 

—8,16 

Uin'innnufll 

+ 1.20 

.291 

+4,10 

Uinmaniial unmught—equal 
oppnrtunlly 

+ 1.15 

.420 

+2.74 

UnSmniiuAl untnlight—hA'indicap 
olTercd 

—lAO 

.567 

—2.47 

Unimaiiiinl luial 

—0.50 

,343 

—1.46 

Hand preference total 

—0.65 

,397 

—1.6+ 


them to be, whereas in two of the unimanual series the 
reverse obtains. Most of the ratios in Table 14 have 
considerable size. 

Siniiiiiaiy licyarcUng the Questionnaire, Since the 
questiduiiaire and performance tests correlate to a 
slightly less degree than do the two performance tests, 
the validity of the questionnaire seems established as a 
measure of degree of hand preference, if the perform¬ 
ance tests are valid. The questionnaire, it appears, 
could be used in general diagnosis as a substitute for 
the latter. As far as our groups of activities are con¬ 
cerned, of course, one might expect the report to be 
incorrect anywhere from about 6 to 24% of the time, 
depending on the nature of the group. 

With the probable values and limitations of our 
measuring InslrumciUs in mind, we may now proceed 
to a c'onsidertUion of some of the more fundamental 
problems of determination. 
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DIvSTRIKUTlON OV PK(iRKK.S (IF HAND 
FRKFKRKNC'K 

Tlieorelival (ionsit/enilions. 'Hiti pi'ohifin of itii! 
ruUuJC and dcttirminanis of liand prcfercinc is one 
fraught with many of the same diOiculties ihai have 
obscured the way in the analyses of oilier j>liases of 
the cjiiestion of mental organization. Here we fre¬ 
quently find ourselves seeking the solution of que.siions 
the very assumptions underlying which may he unfruit¬ 
ful and obstructive to progress, or we lose or vary un¬ 
wittingly our objective as we slip from one tacit 
assumption to another, I'o illustrate our eotueiuion, 
let us list some of the basic problems that eonfr<mt us 
as wc study. Is what we term an 'finlluence" a con¬ 
struct mediated by a comparison and ilelinabh* only in 
terms of that comparisoni* If so, it is highly important 
to describe fully the comparison. Is hand jirefercnce 
to be conceived as tlescrlplivc of objective behavior, to 
be measured, accordingly, by summing ilie choices 
manifested in a multitude of tasks, and e.vjdained in 
terms of sucJi variables as vary with it? f)r is it to 
be dealt with as an explanation, a unit factor, perhaps. 

With presumably little more than casual observa¬ 
tion to guide them, many workers have seemingly con¬ 
ceived of hand preference as the expression of an entity 
of some sort, whicli can be revealed as well by one task 
as by another, for they have used one or a very limited 
number of examples of behavior as rcpresenialive of 

[170] 
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an individual’s activities. Some investigators have even 
alleged the problem of differences in handedness to 
be solved, offering such solutions, for example, as: (1) 
eye preference (which is in turn sometimes looked 
upon as an entity or expression of a single genetic con* 
formation), (2) a dominant hemisphere, (3) the rela¬ 
tive length of the humeruses of the two arms, or (4-) 
the relative substantialness of the two legs, or the two 
sides of the body, etc. The possible fruitfulness of the 
hypothesis that manual choice behavior may be a prod¬ 
uct of a multiplicity of genetic influences, including 
more than workers have had the ingenuity to suggest, 
seems to have received none too much consideration. 
Although admitting the difficulty of dividing genetic 
influences, we do not feel the evidence at present justi¬ 
fies us in assuming hand preference to be solely an ex¬ 
pression of metabolic balance in the germ-cell or some 
other single basic condition any more than it does in 
assuming preference to be the integrated effect of the 
influences of eye preference, jaw preference, ear prefer¬ 
ence, touch preference, or their conditioners, etc., each 
of which may be relatively independent of the others in 
the same sense that eye color, while a product of many 
genes, may be in certain species, as compared with 
others, relatively independent of height. Certainly, 
to proceed without exploring both types of hyotheses 
puts us in the position of accepting as given what needs 
to be demonstrated. 

Itinvironmental and tuitional influences, too, have in 
occa.sioiial investigations on hand preference been 
treated as identical, as well as unitary, mechanisms. 
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It has only too frequently been argued, fur example, 
that because certain tiiitional inllueficcs have appeared 
as improbable contributtirs in a certain comparison, 
environmcnlal factors have been ruled out. Yet we 
have evidence that the direction (d >'n)Wth in a cell can 
be conditioned in part by electrical indueiiccs supplied 
artificially and that x-rayinjf modihes fundamental 
characters of species. While neither of these, sorely, 
could be dcscribctl as tuitional, they are environmental, 
and it is conceivable tlial they mi,i’ll! be rather directly 
related to manual choice behavior. 

To repeat, we maintain that it is a sbtiit'Si i'll ted 
policy which could cause u,s u* fail investigate a mul¬ 
tiplicity of relations. Altliou.gh hand preference, un- 
(loiibtedly, is an abstracti<ni in a ilegree, our conceptifin 
of it should be built upon c.vtensive cthservaiimi of be¬ 
havior. In the case of curves e.xprcssive of the distri¬ 
bution of hand-preference scores, we should Ik; inter¬ 
ested in the fact of dispersion as well as in ilie charac¬ 
teristics of skewness or the number of ntodcs. Shouhl 
we find a wide dispersion, this would suggest that a 
multitude of factors determines our manual choices. 
Should thccvtrves beunimoilal, band preference would 
appear to be a trait like honesty perhaps, continuous 
but with the extremes conversely labelled. If, on the 
other band, as has been allcgeil, the right-liandcd and 
left-handed differ primarily, but not neia^.ssarily 
wholly, because of their basic Itiological or.gani/.atioo, 
i.c., arc two distinct biohtgical types, then we ^v<ndd 
expect our frequency distributions to he bini<nl:if. ^Vc 
admit, however, that a tendency to it .second mode ctujld 
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be obliterated by strong cultural influences working 
counter to the biological. We also think it possible 
that biniodality may be created by selecting activities 
for consideration in which the performance of the right 
and left hand differ most markedly, since we do not 
know the factors which mediate this inequality. 

l^rctjurucy Distributions. Our distribution curves 
for scores based upon all of the various groups of ac¬ 
tivities show a continuity in degree of bias for the right 
hand, ranging from the almost invariable choice of the 
right hand in the case of certain individuals be the al¬ 
most invariable choice of the left on the part of others. 
(Sec Figures 1-.3.) They are decidedly skewed to the 
right; but a second mode, or third mode, as the com¬ 
mon tripartite division would suggest, is not entirely 
convincingly present. This is not in accord with Oje- 
mann’s findings, though in some of our distributions, 
wc admit, there is a suyijeslion of biinodality. 

With a distribution based upon 200 cases, it is true, 
one catinot dogmatize in regard to curve form; nor 
would he be justified in attempting such elaborate 
methods of curve fitting as Pearson has devised. Plence, 
our method of estimating the probable significance of 
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Frequency Distributions for the Scores Based on Various Groups of Activities 
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those curve characteristics which we ^s^lspt.•ctecl mij'ht 
he modes was to compare simply the prohahle error of 
the frequencies for critical intervals inierviils show¬ 
ing the reduction in luiniher of cases which would 
be suggestive of a ininiimiin and llie fre(|iieiicy differ¬ 
ence between the critical interval and the svihscquent 
one. The probahJe errors of the frequencies we c.xani- 
ined are given in Table 16. 'rhey arc based on the lor- 

mnla .674.‘» / (I- 'I'lie frequency dis¬ 

tributions for various groups of activities arc presented 
in Table 15 and Figures l-H, 

In two cases (see distributions for ilie bimanual 
activities) criteria suggestive of a highly probable in¬ 
terval-frequency difference arc present. In the <tthcr 
distributions, moreover, the ratios examined were us¬ 
ually over 2.00. It is also noteworthy that, in spile of 
the difference in skewness cxiiihiied hy the disirilm- 
tions, the tails (indicating extreme preference for the 
left hand} cover about the .same range of scale, i.e., 
are practically never curtailed, and that three of the 



A. study o? hand pnurEivtiNCB 


177 


five curves show their first depression at the same rela¬ 
tive point on the scale. The locus of the first depres¬ 
sion in one of the two curves, it is well to add, does not 
deviate more than one interval from that shown in the 
other three; and the percentage of individuals below 
the first minimum is approximately the same. These 
facts, then, taken in mass, might make one rather sus¬ 
picious of the presence of two types of individuals, 
although we have little to guide us in estimating the 
influence of the selection of tasks upon the form of the 
distribution curve. 

To illustrate this effect of the tests used, we may 
compare the distributions of scores based upon all of 
the items in the various sections with that for the scoies 
based upon 20 selected items. The 20 items correlat¬ 
ing highest with the particular sections in which they 
were found and with the total hand-preference scoies 
were chosen from the various sections in the following 
proportions: Bimanual Taught, 2 (Items 4 and 7) ; 
Bimanual Untaught, 2 (Items 6 and 7); Unimanual 
Taught, 5 (Items 2, 6, 8, 9, and 20); Unimanual 
Untaught—Equal Opportunity, 5 (Items 1, 2, 13, 20, 
and 25) ; and Unimanual Untaught—Handicap Of¬ 
fered, 6 (Items 9fl, 96, 136, 206, 25fl, and 256). As 
is apparent, these 20 items were apportioned between 
the various sections approximately as the ratio of the 
number of tasks in the latter to the whole series of 105 
manipulations. 

The distribuiioii curve for the scores based upon the 
specially selected scries of tasks shows a clear-cut bi- 
modality. Only one person fell within the score range 
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between 75 and 35. 'I'lie 14 individuals wlir) stored 
below 35 represent a proportion (.0606 .016) of the 

total group which is not far from the one Ojcinann 
(II) ofTcrs as the incidence of Icfl-handcdncss in iljc 
population. While Jones (9), wht) :iis«) notes himo- 
daJiiy in his dcxtraliiy ratios, presents no c.xact ligures, 
his graph indicates that abtttu of his subjecis, 
who were preschool children, fell in the left intnle. 

Interpretation of Frequency Distributions. The 
meaning of this difference in the distributions of scores 
based upon selected and nnseiccled items is not unam¬ 
biguous; but it seems likely that llic latter scries lias 
called into play a greater v.aricty of factors tlian the 
former. It is even probable that we were wrrmg at 
times in the latter scries in our diagnosis of a right- 
handed performance, when that is defined in itanis of 
relative diflicuhy. This hypothesis .seems plausible 
in the case of some of the bimatnial activities, as we 
liave already indicated; hut the argument is not cfigeni 
in the case of the first section of the unimanual tasks. 
It is also possible that in manipulations re(juiring little 
skill the hands are used more nearly indiscriminately. 
Inconspicuous phases of body mechanics and situa¬ 
tional convenience may weigh more heavily as the 
determinants. The 20 items, in keeping with this 
hypothesis, seem, on the whole, to he ones demanding 
relatively more delicate manipulations than ninny in 
the uiisclcctcd scries. It is probable, loo, that choice 
habits may liavc influenced certain of the utiselectcd 
items to a marked degree. 'I’lic habit of carrying with 
the left hand may have persisted in those situations in 
which the right is not occupied. 
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Ojemanii’s (II) findings also support our theory of 
multi-causality. He noted, for example, that no one 
task could be relied upon to yield an accurate picture 
of differences in manual skill, even when the opera¬ 
tions required rather delicate adjustments and differ¬ 
ences in skill were carefully measured. 

To summarize, let it be said that scores based upon 
certain selections of tasks show clearly bimodal dis¬ 
tributions, a fact suggestive of some general biasing 
influence or influences and seemingly more readily 
intcrpretablc in terms of some fundamental organlsmal 
quality rather than experiential. It is not necessary, 
however, to assume a genetic factor or factors to ac¬ 
count for the phenomenon. (2) The method of meas¬ 
uring hand preference docs apparently influence the 
results obtained. Scores expressive of a trend among 
a large number of common and varied tasks do not 
show an unmistakable bimodal distribution. (3) Since 
even in the bimodal distributions there is some disper¬ 
sion in the measures, it is probable that many influences 
affect manual choice. 



FAMILY RKSLMHLANC’L 


Correialiou hcfwecn tSihs' Scores, llrcau.'ii; nl tliL 
biinodality in certain distributions a ctMiilitirni sug¬ 
gestive of types--it has seemed well to question whetlier 
these are genetically (Icvermincil or an expression of 
innuciiccs operating very early in the organism’s de¬ 
velopment but little related to the fundamental organ¬ 
ization of the gcrin-cell, Although we admit that 
we cannot settle the issue, we have attempted to get 
such light as a study of various forms of fandly re¬ 
semblance can shed. Family rescnihlaiux* alone is, 
of course, of little significance; but this, couplctl with 
the evidence from himodaliiy even though this com¬ 
bination of evidence is not entirely conclusive, woidd 
make plausible the hypothesis of hereditary <leiei'tni- 
naiits of individual difTcrcnccs. The reader should 
recall that Gcsell (6, p. BO) is not convinced of any 
real hand preference in infants much hchire the sec¬ 
ond half-year of life. This means that the genetic 
approach to the problem has not succeeded in eliminat¬ 
ing the possibility of even cultural determinants, much 
less prenatal biological ones. 

We investigated first the correlations between the 
hand-prefcrencc scares of +3 pairs of sibs.“ 'riiirteen 
of the sib pairs were of opposite sex; 3(1, of the same. 

^Amaiulii IIcrritiK aiul Rutli Uccd wcirknl on llii't |tli:isc nf di(,' 
study. 
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TABLE 17 

Dounhil-ENTRY CoURELA'nONS BETWEEN THE HAND-PrEFERENCE 

Scores of Sibs 


Type of 
mnnlpulntion 

Likc>ecx siha 
(30 pairs) 

Unlike-aex .siba 
(13 pairs) 

J)imanun1 LaiiRht 

—.113 ±.090 

—.023±.123 

liimonLiaf untau(;h( 

T.I96±.n87 

—.llg±.121 

Bimaniinl total 

-t-,017±.090 

—,248±.113 

Unimniuial inuKlit 

—.111±.090 

4-.058±.122 

UniinQiuial umnnght—equal 

opporliinjty 

+,Q6Q±.090 

+.023+. 123 

Ununniiiial untaught—liundicnn 

H-.501±.068 

H-.205±.118 

oflered 

Uniinanual total 

-f-.22S±.0g6 

+.159+.120 

Hand preference total 

-|-.185±.0«8 

+.091+.122 

Twenty selected ilema 

—,0G0±.09C 

—.O01±.135 


The correlations were obtained by the double-entry 
method. 

With the exception of that for sibs for the same sex 
in Part IVB, correlations are all insignificant. Some 
of the coefficients are negative. (See Table 17.) 

The failure of sibs' scores to correlate—a correla¬ 
tion might be expected even on the basis of experience 
common to the family—may mean that the factors 
malting for general dispersion in the distributions are 
more or less incidental environmental ones. One might 
also argue that a tendency among sibs toward the same 
biological type, since the left type is rare, would prob¬ 
ably not be revealed among as few S’s as we had. 

Coefficients of Correlation between Hand-Prefer¬ 
ence Scores and the Possession of Left-handed Rela¬ 
tives. As an attack on the point just stated and as a 
a means of increasing cases, we correlated the prefer¬ 
ence scores of our 201 S’s with the possession or lack of 
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'i'AHMC 18 

Correlation retwhun Total IIand-I’reeurhncr Si:orb and 
TUB Possession of Lekt-Uandbu Kki.ativi;s 

Rclalivi: C'orrelalioii fiirdtririii 

I’arcni 

Sill .1115;!,.075 


TAHLK 19 

PBitciiNTAon OP ''Liin'-iiANDr;])" AND "Ui(!iii'-llANDi-.n" Sub¬ 
jects (Classifu-d Accobd)Nc:to Pkrvormance on 'I'wbntv 
S fii-KcrKD Ithms) Who Rih'ort lyViVT'-IlANiin) 
Relatives 


Group 

Fiuhcr 

Kclniivc 

Mother Sil) 

(iraodi»arcnt 

Left-handed 

6.7:*:4.4 

20.0:!;6.9 

2UM7.7 

C.7:l:4.4 

TtiRhldiiindcd 

4.8d:l.l 

4,8:1:1,1 

17,2:*: 1.9 

4.8±M 


possession of a parent rcpulcd to he lefi-haiulcii, a 
grandparent, or a sib. These correlations we likewise 
found iinimposing. (See Table 18.) 

Frequency of Lcfhliamfetl Relatives in and 

Left-handed Groups. Our last approach to the ipics- 
tion was an investigation of the incidence in our so- 
called right-handed and left-handed groups,’ of indi¬ 
viduals who reported a left-handed parent, sib, or 
grandparent. In all of these comparisons it appears 
that the left-handed group has a somewhat higher per¬ 
centage of left-handed relatives than does (he right- 
handed, the difTercncc being considerable, however, 
only in the case of the tnnthcr. ICvcn here it is not 


"Tiicsc were the individuals wliosc .scores lell in the i IrIu and left 
mode of the. distribution based upon the 20 selected iteim. 
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worthy of much confidence, perhaps again because of 
the small number of left-handed S’s. (See Table 19.) 
It should be mentioned that other workers who have 
had access to a larger number of S’s have found some 
family resemblance (3). 

The findings resulting from our work on family re¬ 
semblance, then, point only slightly, if at all, in the 
direction of genetic influences. These, if they exist, 
seem related more to the fact of bimodality in certain 
distributions than to the general fact of dispersion. 



V 


RELATION OF MANUAI, CHOICE TO HIDE 
PREFERENCE IN OTHER IK)DY 
MEMHICRH 

Nnlurc of Types. If ^cncik' or fundamental 
ismal factors arc influential, it will be inlcrcstitif; to 
consider wlietlicr these arc many or relatively limited. 
An investigation of the relation between hand prefer¬ 
ence and performance with other parts of the Ivuly, it 
was hoped, might illuminate the question somewhat, 
In other words, we should like to know whether, when 
the right hand is preferred, all other right body mem¬ 
bers are preferred also; and, more significant still, 
wliethcr the latter arc more cflicicnt than the left. 

The adjustments chosen for consideration were in 
some cases primarily motor; in others, sensory. In 
some, the hand is involved in a phase of the reaction; 
in others, it is not. 

Side Vreferred for Sieepimj. One of the boily ad¬ 
justments involving a choice of side that is believed by 
some to he related causally to manual choice is sleep¬ 
ing-posture. It has been claimed that the hand free 
most of the time during sleep in infancy is exci ci.sed 
more than the other and hence comes to dominate. 
Sidis (15), on the other hand, believed that the sleep¬ 
ing-side and the side on which the preferred liand is 
found coincide, Boynton and Goodenough's (2) study 
of the naps of preschool children o/Ier.s evidetwe which 
corroborates the first jioint of view and is not concur¬ 
rent with Hidis’, 

[I«41 
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In the light of this disagreement, although we were 
aware that the side favored during childhood may not 
be the one favored in adulthood, the question of the 
relation in adulthood between preferred hand and the 
side upon which most of the individual's rest is taken 
seemed worthy of consideration. 

We are conscious also of another difficulty in our 
procedure, namely, inaccuracy in report, Johnson 
(8), for example, argues cogently that individuals 
know relatively little of their postures during sleep. 
While emphasizing, however, the fact of frequent al¬ 
teration of position during sleep, he does admit that 
more time is usually spent on one side than on the other. 
Boynton and Goodenough (2) also found this to be 
true. Neither author, unfortunately, has given us data 
bearing on the question of the incidence of correct 
judgment in regard to posture favored in sleep. 

Although the 50 S’s taking part in our experiment 
on test reliability reported their sleep-posture prefer¬ 
ence entirely consistently in the two questionnaires, 
the product-moment r’s between total hand-preference 
scores and the side reported as preferred for sleep is 
only -{-.144 and hence probably insignificant. 

When, however, the habits of our so-called right- 
and left-handed groups are compared, it appears that 
about three times as many, relatively speaking, of the 
latter as of the former aver that they spend more time 
on their left sides when sleeping, The reverse obtains 
for the right-handed group. Hence, our findijigs are 
not in accord with those of Goodenough and Boynton. 
Since their study was concerned with the relative 



Relation to Manual Preference of Non-Manual Side Preferences of Various 
Sorts—G aRRELMfvnoN's axd Extreme-Group Dipperei^ces 


186 


CliNETIC I'SYC(I0l,O(iY MDNOOIlAl'IIS 




A study of Hand pRiiFEHnNci; 


187 


amount of time spent by preschool children in various 
sleep-postures and ours was a cjuestionnaire study of 
adults’ sicep-posturc preference, we may find here the 
reason for the divergence in results. Perhaps our find¬ 
ings show a sort of halo effect, i,c,, our S’s may think 
they favor a certain side for sleeping merely because 
they are so vividly aware of their manual preference. 

Relative Strength of the Tioo Hands, Since, after 
all, sleeping-posture is alleged to inHuence manual 
preference in part through its effect on arm strength, 
we may get evidence that will aid us in interpreting our 
results by considering the relation between manual 
preference and strength. 

If differences in strength are either the cause or 
effect of manual preference, it would be reasonable to 
c.xpcct a fair-sized correlation between relative differ¬ 
ence in physical strength and relative strength of hand 
preference. These coefficients, however, are found to 
be practically negligible. (Sec Table 21.) Since the 

TABLE 21 

Coiiiini.ATioNs nETWr.BN THE Degree of Right- or Left-Hand 

Prefurenck and the Relative Difference in Strength 
OF the Two Hands—^First Performance Test 


Type of 
manipulation 

Right hand 
tlic stronger 

Left hand 
the stronger 

Bimanual taught 

+.029±.OS1 

-|-.0g2±,13+ 

Dimanuaf untaught 

—004±.05I 

—.Qn±.i33 

Bimanual total 

-h.001±.052. 

— .025±.13S 

Uffim/inua) lauglrf 


+.07i±.I34 

Uriimniuinl untiliighl—equal 
o;)porluniiy 

— .041±.0il 

H-,074±.134 

Ufflmanual iiiuaught—handicap 

-1 .001^.051 

+ .070±.l34 

ITnimaniifll toliil 

—.041 ±.051 

-i-.074±.134 

Hand preference rorni 

—.050±-051 

-)-,015±.n4 
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results of the two performance tests tend to agree at 
least 90% the time in regard to the direction of the 
difFercncc in manual strength and since the product- 
moment correlations between degree of Itand-prefer¬ 
ence scores and the direction of strength difference are 
also relatively high, it is pntbable that one cause of the 
low correlations under discussion lies in the fact iliat 
our measure of relative strength is not sufliclently ac¬ 
curate to be very valuable. This hypothesis is sup¬ 
ported by the observation that the correlation of the 
ranks of the SO S's in the two performances according 
to the relative dilfcrenccs in the strength of their 
hands is only d*.58^.06. Corrcctiitg our coellicicnts 
for attenuation in the light of this, does not, however, 
make them significant. 

Our streiigtli tests were given with a Smcdlcy dyna- 
niometcr and the measures used were the averages of 
only three trials, A longer series of trials probably 
would have been desirable, especially since the manner 
of gripping the dynamometer, the interest of the H, 
and the previous activity of Jiis hands, etc., arc factors 
which might operate to obscure the actual detjrce of 
the relative difference in strength in the two hands. 

It is interesting that in our so-called left-lianded 
group 60% showed the left hand to be the stronger, 
while in the right-handed, the corresponding percent¬ 
age was 8.3. Superior strength in the right hand was 
shown in the two groups in, respectively, 26.6 and 
91.7% of the cases; and equal strength in 6.7 and 3.9%. 

Although our results, then, do not support the doc¬ 
trine that the side of the body on which the strongest 
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hand is found is the I'everse of that believed to be fa¬ 
vored for rest, the direction of hand-strength difference 
and hand preference do seem to be related. 

Jeno Preference. Believing, since feeding plays so 
important a role in the life of the organism, that if 
one side of the face functioned more efficiently than the 
other in this process, this might be a factor influencing 
hand choice, we noted what jaw the S*8 used in crack¬ 
ing a peanut shell. Of course, since the test is one of 
jaw preference rather than efficiency, all that we may 
conclude is that jaw and manual choice do or do not 
agree. Hand choice, wc are well aware, may influence 
choice of jaw as well as vice versa. Hence, of the 
direction of the relationship, if there is only one, we 
can state nothing definitely. 

There seems to be a strong relationship between the 
favored jaw and hand, according to the correlations in 
Table 20, which are based upon our total group of 
S’s. This is surprising, since the same jaw was chosen 
in the two performance tests only 74% of the time. 

It is noteworthy that the peanut-cracking situation 
is one of the three in Part V that best differentiate the 
so-called left- from the right-handed group. Eighty 
per cent of the left-handed employed their left jaws, 
whereas 20% of the right-handed did so. The reverse 
obtains for those using the right jaw. As has been 
suggested, these findings may be explained by an influ¬ 
ence which radiates from hand to jaw rather than 
vice versa. 

Tongue Rolling. The results regarding the pre¬ 
ferred jaw are in contrast to those of the tongue-rolling 
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test, in which slightly more, relatively speaking, of the 
so-called left-handed rolled their tongues to the right 
than did the right-hainled, In the tAVo performance 
tests the direction in which the tongue was nilled was 
the same only 64% of the time. lienee, we arc dealing 
here with a rather unstable type of adjustment. 

The test was included because it has been alleged 
that the direction preferred for movement teiuls l(» cor¬ 
respond with tlic preferred side. In tlic case of the 
tongue, moreover, no instruction would have been re¬ 
ceived and the possibility of specific manual influ¬ 
ences, as in the previously dcscrihcd test, would have 
been eliminated. 

Giih mid Bal Shoulder, The shoulder ujion which 
a gun or bat is rested is chosen very consistently, if the 
results of our two performance tests arc to be relicil 
upon. The preferred shoulder, loo, tends to agree with 
the side preferred in manual operations. Ihnh the cor¬ 
relations and the c.xtrcmc-groiip comparisons support 
this generalization. Again we may question whether 
the choice of hand does not influence the choice of 
shoulder, rather than vice versa. 

Leg Uppermost. The possibilty of direct manual 
influences, such as mars the preceding test, is probably 
not a consideration in the results of our observations 
on the leg which tends to be uppermost when the legs 
are crossed as the S adopts a silting posture. The tend¬ 
ency for that leg to be uppermost which is on the side 
of the favored hand is somewhat greater than the tend¬ 
ency for the thumb on that side to be uppermost when 
the hands arc clasped. Both the correlations and ex- 
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treme-group comparisons reveal the same trend, It is 
noteworthy that the relationship between favored leg 
and hand, however, is considerably less than that ap¬ 
parent in the case of the favored shoulder. The fact 
that the leg uppermost in the two performance tests 
is the same in 82 % of the cases suggests that the leg¬ 
crossing habit is rather stable. 

Balancing Test. Since it is difficult to affix a func¬ 
tional significance to the leg-uppermost adjustment, 
it seemed well to check on the theory that the preferred 
hand tends to correspond as to side with the foot which 
offers the best support. We attempted to determine 
the foot which renders best support by noting how 
long the S's could stand on the toes of their right and 
left feet. Since the returns of the two performance 
tests show 84 % agreement, it is probable that the low 
correlations between the results of the balancing test 
and our measures of strength of hand preference val¬ 
idly express Little or no relationship between these 
variables. 

Direction of a Pirouelte. The direction in which a 
pirouette tends to be made—an adjustment probably 
little influenced by instruction and direct manual fac¬ 
tors—seems practically unrelated to hand preference. 
The adjustment, moreover, either is not very stable, as 
a comparison of our two performance tests indicates, 
or else an adequate sampling of behavior was not made. 

The test was included because some authors have as¬ 
serted tl)at animals tend to prefer to turn toward one 
side rather than the other and consider this as evidence 
for the theory that hand preference is only an expres¬ 
sion of side dominance which appears in most phyla. 
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l^ar Prcjercucc, Scnso-orj^nn preference tir relative 
cflicicncy lias been studieii iiKire frciiiiciitly in relation 
to manual choice than have the less rcstrictedly sensory 
activities. Many liave sought in the former the cause 
of manual preference, while others see in any correla¬ 
tion that exists evidence for the theory of a dominant 
hemisphere. 

In our car-preferenee test, \vc would make, it clear, 
no watch was employed, as might he inferred from 
the questionnaire. 'I'hc S was simply told that he was 
to listen for the ticking of a watch which would be very 
faint, and that he iiiiglit move his head, if he chose, 
ill order to hear better. Tlic K then took a position at 
some distance directly back of the S and observed the 
direction in which the S’s head was first turned. While 
wc tried to control the inllucncc of body set and sug¬ 
gestion through the direction from which the IC look 
his position, it is questionable wlictlier wc succeeded 
entirely. The percentage of agreement between the 
two performance tests is 80. 

Tlie head-turning test was supplemented by an 
audiometer test designed to reveal the relative acuity 
of the two cars. The S’s here listened in a group with 
the aid of head phones to several phonograph records 
standardized and sealed to test acuity. The audio¬ 
meter test was given to a class of about 22 students at 
one time. Two classes acted as S’s. It should be re¬ 
membered that the lest depends for its success upon 
perfect quiet in the school room--a condition dinicult 
to obtain—as well as upon the sustained interest and 
attention of the S's. 
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TABLE 22 

NuMDim, AMONG 43 Cases, of Agreements an» Disagreements 
between Acuity and Ear-Preference Tests 


ComiinriHon 

P. 

Test 

P> 

Qi 


Number of ogrccmenis 

33 

35 

31 

33 

Number of (liangrecmcntu 

1C 

S 

12 



The agreements of the audiometer test and our head- 
turning test are given in I'able 22. Since the head¬ 
turning test forces a choice, whereas in the case of the 
acuity test an equal rating for the two ears is possible, 
only when the latter revealed an auditory difference 
contrary to the latter is failure of preference and acuity 
to agree reported. 

It appears from Table 22 that about one-fourth of 
the time, when the audiometer-test results indicated 
differences in aural acuity, the head-turning test re¬ 
vealed a preference for the less acute ear. The dis¬ 
agreements occurred, in all but two cases, when the 
audiometer results showed but one scale-interval di¬ 
vergence in the rating of the two ears. Of the nine 
cases, moreover, which performed differently in the 
two listening situations, three have, according to the 
audiometer-test results, ears which are equally acute; 
and in no case did the acuity ratings for the two ears 
differ by more than one scale interval. Hence, aural 
acuity and preference seem to be somewhat closely 
related. 

The lack of closer agreement between the findings 
of the listening and acuity test may be interpreted in 
terms (1) of the failure of acuity and preference al- 
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“ways to coincide, (2) of the cnidiiics of the two tests 
etnploycd, (3) of the inadequacy of a sinj^lc sample of 
behavior as a representative of auditory choices, or 
(4) of the iiisiahilily of preference in some people. 
For each of tlicsc hypotheses there is some evidence, 

In the li^ht of the relationship disclosed between 
acuity ant! the posture ad«»ptcd for lisicninR, it is sij?- 
nificant that the direction in which the head is turncil 
when making diflicult auditory discriminations tends 
to be related to a fair degree to the side of the preferred 
hand, whereas aural acuity (sec Table 23) seems to 
be related very slightly t>r not at all. 'I'liis suggests 
that hand preference influences ear preference rather 
than the reverse. 

Teifs of Eye Dominauce, 'I’hc eye-dominance test 
was included because of a theory populari/.ed by Par¬ 
sons (14) that eye dominance is a major deterininant 
of hand dominance, 'i'lic ring test was used not only 
because of the ease of administering it to a group but 
also because we wished to a<lopt a procedure similar 
to that employed by oilier workers, Downey being one. 
With such tcchnitjues as Mile's A, P. C, test (tr Cuff’s 
manoptumeter we were not familiar at the time the 
experiment was in progress. 

A second form of sighting test, namely, that of look¬ 
ing through a small microscope, was given because of 
our suspicion that the eye preferred for a task may be 
a function of many details in the situation. The micro¬ 
scope situation Is, moreover, more nearly a preference 
situation than is the ring-sighting situation. In the 
use of the microscope, for example, the S is aware he 
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TABLE 23 

Distribution and Avbraobs of Hand-Preferunce Scores 
Based on Sblrctbd and Unselected Items, of Individuals 
Who According to thb Listening and Acuity Tests 
Favored the Right or the Left Ear 


UnseIccLcd 

II anil- Hnr most 

{ircfcrcucc acnaitive 

Hcorc 

Right Left Kt|ual 

ilciTiB Selected items 

Direction Direction 

of liciicl Ear most of head 

turn in scnaitive turn in 

listening listening 

Kiglfit Left Right Left Equal Right Left 

100 






5 10 

7 

18 

8 

95-99 






3 5 

4 

7 

7 

90-9'l- 

1 


3 

3 


1 

1 

2 


85-89 

2 

4 

1 

5 

2 

1 

1 


2 

80-8+ 

4 

6 

5 

10 

s 





75-79 

2 

2 

2 

S 

4 





70-7+ 

1 

3 


2 

2 





(15-69 



1 


1 





60-64 



1 







55-59 




I 



1 

1 


50-54 



1 

1 






+5-49 




1 

1 





40-4+ 



1 







15-39 





1 




2 

30-34 





t 


1 


1 

25-29 



1 


1 





20-24 










15-19 










10-14 


1 



1 


1 


1 

5-9 






1 



1 

0-4 










Mean score 

82,5 

76.9 

72.5 

80.2 

70.2 

97.7 93.+ 

85.8 

97.3 

Sl.l 

Sigmn of 










dislri- 










hiition 




12.3 

21.4 



8.2 

32.4 

Prolinble 










error 










of mean 




1.5 

3.0 



I.O 

4.6 


is choosing a certain eye for sighting, whereas few S’s 
were conscious of sighting with only one eye through 
the ring, until the test revealed this fact to them. 

Our returns from the ring test support Mile’s (10) 
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finclings to llic extent of imliaitiiiK siiniliir pr(>portions 
of the clearly rif^lit- and left-eyeil pcf»ple. Of our 
S's 95 (47.3%) scemctl to use their right eyes, 54 
(26.8%) llieir left, anti 52 {25.9';;.) reported behavior 
that suggested they used a difTcrent eye in the two trials 
of the test. Of the group sighting con.sisicntly right 
or left, .35.3siglue<i left and 64.7'/? right. The 
large nimiber slating that they used difTerent eyes in 
the two trials of the test is probably t»J he expected 
because of the possibility of the employniciu of dilTer- 
ent hands in the two trials as well as the possibility 
of inaccuracy of report. Downey makes much of the 
latter point, as even her group of American psyeboUv 
gists had difliculty in escaping a right-left confusion. 
Although we warned our S’s at length concerning the 
necessity of an accurate statement of what happened 
and answered their questions concerning procedure 
•while the test was in progress, oui' two performance 
tests show only SG% total agreement and 28% more of 
partial agreement. 

The microscope test, which according to our returns 
called out the same response more consistently than 
did the ring test, likewise confirms oiir suspicion that 
the eye selected for sighting varies with a number of 
circumstances, for here the number of S’s itsing the 
left eye was 60, whereas the number using the right 
was 141. In view of these figures, it is interesting that 
when the group sighting consistently with the right eye 
in the ring test is combined with the group sighting 
with the rigiit eye not so uniformly, the S's number 
135, i.c,, arc about equal in frequency to those using the 
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right eye in the microscope test. Perhaps the micro¬ 
scope situation in forcing a more obvious choice re¬ 
duces that variability in the choice of eye which char¬ 
acterizes the ring test, 

The eye used in sighting through a ring is an index 
which differentiates between the so-called right- and 
left-handed groups fairly successfully, i.e., slightly 
less well than does the ear-preference test, while the 
microscope test differentiates between the two groups 
somewhat better than docs the latter, index, But cer¬ 
tain it is, since our results find corroboration elsewhere 
(4, p. 172), that there is no perfect relationship, as 
Parsons (14) believes, between eye dominance and 
hand preference. Nor were wc able to gather from 
the responses to our questions concerning accidents to 
eyes or hands data that would account fhr the failure 
of the dominant hand and eye to conincide as to side 
more frequently than they did. Of the S3 S's in our 
total group who showed consistent disagreement be¬ 
tween eye and hand dominance, 73.6% claimed that 
they (1) had escaped eye disorders, (2) were un¬ 
aware of experiences that would favor one eye more 
than the other, and (3) were never victims of tempo¬ 
rarily incapacitating accidents to their arms or hands. 
(See Table 24.) Only 11.3% mentioned having or 
having had difficulties in one of their two eyes and 
of such a nature as to be usable for explaining the fail¬ 
ure of eye and hand preference to correlate. About 
23% more reported having or having had difficulty 
with both eyes, while 7.6% indicated they had had 
accidents which prevented them from using a hand or 
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TABLE 25 

Frequency in Speech and Eye-Hand-Preference-Agreement Groups of Subjects Claim- 
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an arm for a period of two weeks or longer. For the 
51 S's exhibiting partial disagreement between hand 
and eye preference, i.c., flic sighting tests did not give 
entirely uriifonn results, the four percentages corre¬ 
sponding to those just enumerated are, respectively, 
50, 13.7, 15.7, and 11,8. (8cc Table 24.) 

It is worthy of note that of the S’s in whom hand 
and eye dominance seemed not to be in accord .39.6«i: 
4.6% nicntioncMl heing frequently confused when dis¬ 
criminating between right and left in at least one of 
the three situations described in the questionnaire, 
while for the groups for whom the agreement as to 
side of sighting eye and preferred hand was entirely 
or partially consistent, the corresponding percentages 
arc, rc,spcctivcJy| 22.7-t-“2,8 and t7.3'i-.:3.6. (.See'I’able 
25.) If a comparison is made between the number of 
times confusion in right-left orientations is mentioned 
on the average per individual in the three groups just 
ciiumcratecl llic figures arc found to be .62, .37, and 
.27, respectively. (See Table 26.) It is interesting, 
too, even though the group diflerences are not .sufli- 
cicritly large to indicate great probability of validity, 
that the S’s exhibiting disagreement between eye and 
hand preference claim more frc(]iicntly that (hey de¬ 
pended on artificial or arbitrary visual cues when 
learning to identify right and left than did the others 
(See Table 27.) 



VI 


MISCELLANEOUS VARIABLES 

Speech Disorders, A question which has commanded 
more attention than even that of the relation between 
eye and hand dominance is that of the relation between 
speech irregularities and manual experience. This issue 
we have given some attention. With respect to the 
questionnaire method of investigating speech difficul¬ 
ties which we used wc have already expressed our dis¬ 
satisfaction. Wc felt, however, that, if a strong re¬ 
lationship existed between disordered speech and cer¬ 
tain manual characteristics, this might be revealed by 
even so crude an instrument as the questionnaire. 

Forty-one of our S’s mentioned a difficulty such as 
stammering, lisping, and hesitation, etc., while this 
number was increased to 89 by those claiming that they 
learned to talk at an age which according to Gesell’s 
standard would indicate that their speech development 
had been somewhat retarded. Too many of our S’s, 
then, it appears, have tested themselves by too severe a 
standard or have inaccurate notions regarding their 
speech development; but if one contrasts the groups 
which we have designated as the Greater Speech-Dif¬ 
ficulty Group (89 cases) and the Small Speech-Diffi¬ 
culty Group (41 cases) with the group reporting no 
speech problems, the former two, and especially the 
latter, should at least he weighted with cases having 
real .speech disorders. 

Between the groups who do and do not report speech 

[203] 
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problems^ no reliable differences appear with respect 
to the relative frequency of individuals alleging them¬ 
selves (1) to be left-handed at the time of taking the 
test or to have been at any time previous, or (2) to 
have had training in the use of the right hand. The 
incidence of hand-preference scores of medium (40- 
74) grade in the groups is also not grossly at variance. 
(Sec Table 28.) It is worthy of comment, though, 
that the Small Speech-Difficulty Group, the group 
probably having in it the largest number of bona fide 
speech cases, has a slightly higher number of mem¬ 
bers who indicated that, having once been left-handed, 
they had been trained to use their right hand. Con¬ 
sidering the probable weighting of our speech-diffi¬ 
culty groups by a large number of non-speech cases, we 
may with some reason suspect the aforementioned dif¬ 
ference of being valid. 

Interestingly enough, the incidence of speech dis- 
TABLE 29 

RA'IIOS or TUK DlVI'UlUiNCUS BETWEBN THB MeAN ScORES MaDB 
DY THE Men and Women and the Probable Errors of 

Dh-FERENCES—F iRST PERFORMANCE TeST 

AND First Questionnaire 


Types of manipulnlion 

First 

performance 

teat 

First 

question¬ 

naire 

liimnnua) tnuf^ht 

.27 

.00 

nimanunl untaught 

2.39 

1.42 

Diniftnunl total 

-92 

1.40 

Uniiiianual taught 

Ij[limnmini untaught—equal 

.46 

.62 

opportunity 

Unimnnunl untaught—hnmlicnp 

.14 

1.20 

offcrcil 

4.89 

2.96 

Unimnnunl totnl 

2.92 

1.14 

Ilnritl preference totnl 

2.71 

.66 
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orders scorns to he sij'iiificrtnily greater in the groups 
showing both the failure of eye and hand preference 
to be in accord as to side, and frerjuent confusion in 
riglit-lcft discriminations. (See 'J’able 2.*).) Mere ab¬ 
sence of agreement in Iiaml ami eye preference docs 
not seem to distitiguish the groups reporting and not 
reporting speech disonlers. Since this is true, the 
spatial confusion rather than the lack of coincidence 
as tf> side of manual and ocular dominance seems to be 
titc relationship of significance in spcccli difliculties. 
Whctl^cr both comliiions ate an cxprcssi(tn of the same 
influences m- arc causally related is a (piestion. 

»9e.v Differences. Still another one of the variables 
witfi whicli strength of hand preference is supposed 
to vary is sex. Our results, both for t)ie selected and 
unsclectcci items, reveal no reliable sex difTcrcncc. (Sec 
Tables .'5, 29, and 30.) It is interesting that iiur lind- 
ings arc somewhat out of line with those of Jones (9, 
p. K3) who found the boys in his sample of preschool 
children to have a lower dextralily index on the aver¬ 
age than the girls. 

The questionnaire indicates essentially the same 
trends as the performance test. 'J'hcrc is, furthermore, 
no evidence that the men arc better judgc,s or predic¬ 
tors of their manual behavior than arc the women. The 
variability in the performance of ovir group of men is 
less than that appearing in the group of women; but 
we arc inclined to doubt whether this indicates a valid 
sex difTcrence, since oiir male S’s were relatively few 
in number. 

Gollcf/e Major, The assertion is common that in- 
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TABLE 30 

Means, Sigmas of Distributions, and Sigmas of Mcans for 
S iix AND Acadkmic Ghours—S coKGs Based 
ON Twenty Selected Items 


Ciroupn 

Mean 

Sigma 
of dlB- 
tribuHon 

Probable 
error of 
mean 


90.65 

21.70 

1.19 

Male 

92.45 

17.85 

1.63 

Social science 

88.90 

20.30 

1.48 

LilcraUirc and aria 

93.00 

1075 

1.61 

lluaincfis adininisrrntion 

96.37 

6.25 

.82 

Science 

90.56 

18.15 

2,33 

Total 

93.64 

20.60 

.97 


ciividuals who possess various manual biases gravitate 
into iields of work favorable to their propensities. In 
the face of such assertions it seemed of value to investi¬ 
gate the preference trends of those students in our 
groups majoring in four fields of academic work—the 
social sciences, literature and arts, business administra¬ 
tion, and the physical or biological sciences. These, 
we recognize, are academic divisions and perhaps are 
not the most useful ones that might be devised. Un¬ 
fortunately, moreover, the frequencies in some of these 
groups arc low and the proportion of the two sexes 
not the same. Since we have found no marked sex 
difference, the latter consideration does not, however, 

seem important. (See Tables 30, 31, and 32.) 

It appears that the students majoring in arts and 
literature have a consistently stronger right preference 
than those majoring in the social sciences, although 
the differences are not large and in only one case meet 
the usual statistical standard of reliability. Since sev- 
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era! «if the ralius in Table I?I arc well over 2, the dif. 
fci'cnecs are all in one direction, and the cxistii)i>: dilTcr- 
cnees in the proportions of the two sexes probably in- 
consc»jucniial, the general trend may merit some at¬ 
tention. There may, of course, have been other fac¬ 
tors cfTecuvc in C(doring (jur samples of each of these 
academic groups but of ilic.se we were not aware. 

The science students, who arc unfortunately few in 
number, in contrast to the tithers, do not differ con¬ 
spicuously from the social science group in the strength 
of their preference for the right hand. 

The other possible group comparisons, as one might 
expect, reveal the following rclaiionships; (be business 
administration and literature and arts siurlcnts differ 
little; the literature and arts group tend to be more 
strongly right-handed than the science; and the busi¬ 
ness administration naajovs tend to favor the right band 
more than do the science. 

If our results are more than the products of acci¬ 
dental factors, they furnish material for interesting 
speculations, The science and social science students 
one might surmise to he more practical-minded and 
more intimately acquainted with a wider range of tlie 
physical concretes of the world than the business 
(executive and clerical) or literature and art.s <levotees. 
Wide manual experience, it is assumed, would make 
for greater variety in manual choice. The social sci¬ 
ence group, likewise, may be more interested practi¬ 
cally ill people and their ways and hence could he 
expected to have bad more varied exjierience willi the 
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concrete world lluiii the commerce or humanities 
majors. 

One can, of course, as convincingly argue that stu¬ 
dents liavr cincrctl such .iciulemic divisions as give 
ilictn with their native manual biases an advantage. 



VII 


SUMMARY AND CONCLUSIONS 

The manual choices in 105 situations of 201 university 
students were studied by means of observations of actual 
behavior and by means of a questionnaire paralleling 
these observations. The tasks the S's were callcii upon 
to perforni were generally of the sort with which peo¬ 
ple have daily contact. Some of the tasks required the 
use of only one hand, some the use of two. In cer¬ 
tain ones the S had probably received instruction at 
one time or another with respect to the commt)nly ac¬ 
cepted manual choice; in others, it was probable he 
had not. Usually the S was required to pick up the ob¬ 
ject to be manipulated, the latter being placed directly 
in front of him. The S was confronted with certain 
tasks, however, in which each hand was offered a po¬ 
sition handicap and then a position advantage, The 
tasks were grouped into five sections according to the 
qualities just described. The sections were arbitrarily 
designated as follows: “bimanual taught,” “hiinanual 
untaught,” “unimanual taught,” “imimanual untaught 
—equal opportunity,” and “unimanual untaught— 
handicap olTcred.” 

Among the major findings of the investigation are 
the following: 

1. Correlating the scores based on odd and even 
items reveals the fact that the various sections of the 
performance test are to a liigh degree homogeneous, 
The bimanual untaught activities, liowcver, yield sig- 
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A STUDY OF HAND PHEFERBNCK 


213 


tillicantly lower correlations than do the other activi¬ 
ties. 

2. The correlations between the five parts of the 
performance test range from +.386 to +.881, being 
considerably less than those obtained by the odd-even 
item method. Scores for the unimanual section in 
which the position handicap and advantage were of¬ 
fered correlate least with the scores on the other sec¬ 
tions, whereas those groups of unimanual tasks desig¬ 
nated “taught” and “untaught” which afforded both 
hands equal opportunity to perform show the closest 
relationship to each other. 

Partial correlations indicate that the sections 
labelled “taught" have something in common not pres¬ 
ent in the other sections. The same statement might 
be made for the sections designated “untaught,” uni¬ 
manual, and bimanual. The tasks involving the posi¬ 
tion handicap seem to contribute to the performance 
test little, if anything, that is not included in the other 
divisions. 

4. The selection of the right hand to dominate in 
an adjustment tends to occur more frequently in the 
unimanual than in the bimanual series; in the “taught” 
than in the “untauglit.” 

5. Two performance tests separated by an interval 
of four weeks were taken by 50 S's. Scores made in 
the two performance tests on corresponding sections 
correlate above .90, with the exception of the section 
designated “bimanual untaught,” which had a relia¬ 
bility cocfl'icicnl of +.879. For the handicap series the 
reliability coeflicient was -I-.9.50 and for the total series 
of tasks -h.92S. 
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6. A siucly of (lu; iij'rcciiK’nc of the manual clioices 
in the iniliviilual tasks of llu; twf) perfortnance tests 
iinlicates that 3 to 14.8/1 of the time, (IcpeiHlin;? on 
the section, a diA'erent hatui was selected to tiirect the 
operation. 

7. Kvaliiiition of imlividual items hy a correlation 
and c.xtreinc-jffoup comparison method reveals tliat 
the tasks vary {^really as far as their predictive value 
with respect to performance in tasks of various types 
is concerned. Several cif the indices which have been 
used frequently- •in<licc3 such as the position of the 
hands on the handle of tlic broom in sweepint; or the 
thumb uppermost when the hands are clasped- 'appear 
to be among the least satisfactory of our tests for pre¬ 
diction. Activities which may be described as carry¬ 
ing arc, likewise, among tliosc which .irc unsatisfac¬ 
tory, as are also most of the tasks iti the hanilicap series. 
The more elaborate and delicate adjustments seem to 
have the greatest index value, other things being c(iual. 
Neither the po.sition handicap nor advantage appears 
to influence consistently the size of the items' correla¬ 
tions with the section or total scores. 

8. The questionnaire correlates well with tlic per¬ 
formance test and is reliable as far as total section 
scores arc concerned. Responses to the questionnaire 
and actual performance tend to agree 76 to 94% of the 
time, depending on the group t)f tasks considered, d'he 
S's generally do not tend to i'ep«)rt themselves more 
strongly right-liandcd than the performance tests in¬ 
dicate. The S’s probable reaction to particular situa¬ 
tions seems to be more consistently reported for the 
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uniinaniial tliitii the bimanual scries; for the “taught" 
than the “untaught." 

9. Suggestions of bimodalily in the distributions 
of section and total scores are slight. However, the 
distribution of scores based upon the 20 items which 
correlate best with the section and total scores exhibits 
a clear-cut birnodality. About 6% of the total group 
of 8’s fall within the range of the lower or left mode 
in this distribution. 

10. While the correlations between the hand-pref¬ 
erence scores of sihs arc insignilicant as arc also the 
correlations for all S's between hand-preference scores 
and the possession of left-handed relatives of the de¬ 
gree f)f parent, sib, or grandparent, the individuals 
wliosc scores on 20 selected items fall in the left mode 
seem to have more left-handed relatives, especially par¬ 
ents, than do the individuals whose scores fall in the 
right mode. Even the group dilTercnces, however, 
while consistcjit, are not sufliciently large to merit con¬ 
siderable faith. 

11. Measures of the relative difference in the 
strength of the two liands do not yield significant cor¬ 
relations with measures of strength of hand preference 
based on the total series of 105 tasks. The measures 
of relative difference in hand strength arc not, how¬ 
ever, very reliable. 'I'lic direction of hand-strength 
difference does correlate well with hand-preference 
scores and (liffercntiaic well between the so-called 
right- and left-handed groups. 

12. The side upon which the .S’s reported that they 
prefer to sleep tends to correspond to that on which the 
preferred Imml is found. 
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13. The jaw preferred ft»r biting ati<l the shuulder 
upon which a gun or hat is rested tend to coincide as to 
side with the preferred hand. A slight tendency to 
correspondence with the favored hand as to side is 
also found for that leg which is uppermost when the 
individual sits with his legs cros.scd. 

14. tlnrclaied to the side of the preferred liand 
seems to he the direction in which the .S tends to njll 
his tongue, the leg rni which the JS can stand the long¬ 
est when balancing himself on his toes, and the direc¬ 
tion in which he tends to pirouette. 'Flic first and third 
of these tests arc not very rcliahic. 

15. The direction in which the head is turned when 
the S is straining to hear tends to he toward the side of 
the favored hand, whereas the relative acuity of the 
two cars seems unrelated to hand preference, 

16. Sighting a distant object through a ring and 
sighting through a microscope do not always call forth 
the same choice of eye. The microscope test gives 
more consistent results than docs the test involving 
sighting through a ring. About lwo-thir<ls of the S’s 
tended to sight with the right eye; and one-third, with 
the left. In the cases in which sighting eye and pre¬ 
ferred hand failed to agree as to side, it was rare that 
anything from the S's reports of difikulties or injuries 
to eyes or hands could he adduced to explain the dis¬ 
agreement. 

17. Difliculty ill discriminating between right and 
left in situations such as driving a car, military or gym¬ 
nastic drill, and waiting on table, as well as depend¬ 
ence on arbitrary or visual cues in learning to make 
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the right-left differentiation seem to be associated 
slightly with lack of coincidence as to side of sighting 
eye and dominant hand. 

18. Reported irregularities or difficulties in speech 
seem not to be convincingly related to a persisting or a 
corrected left-handedness, nor to failure of eye and 
hand preference to agree, but rather to confusion in 
discriminating right from left, 

19. A slight, but probably not reliable, difference 
was apparent between the S’s majoring in the various 
academic fields. The humanities and commerce majors 
seemed to be somewhat more strongly right-handed 
than the science and social science majors. 

20. In strength of preference for the right hand 
the sexes seem about equal. 

Our results suggest that hand preference is a trait 
inlluenced by many variables among which are prob¬ 
ably: instruction, example, convenience, obviousness 
of choice, previous habits, specific nature and famil¬ 
iarity of the tasks to be performed, hand strength, and 
genetic factors. The method of measuring strength 
of preference profoundly influences the results ob¬ 
tained, 
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uni: firui)!: nr i.a naturi:, de la mesure. et dk la nfi- 
rEHMiNA'nnN ni: la i»iirn?LRi*NCE de main 

Lcb choix iii.'iniicl|i (Jc ;jljU univcritiLaircfi dans citviron 100 siUi- 

nlions niit t«uili6n tut inuycii (rolincrvallons da Comporlcmetit ct d'un 
(inc.Niiniiiinirc. I^n nahirp ci It? dcs innrilpnlationH fnits par Ics 

^LudinnM Rcrnni par Ics noiiis diMUids aux sections du teat—Ili- 

inariucl cnsciK>>^i Ri-imwnicl iinii cn^eiKnd, UniMnaiiucl cnHcigii6, Uni-nian- 
iicl lUJii cEHcii'iic—OpimrUjiiiic ct Uni'in.inucl non emci^n^^Ilniulicap 

offen. 

Lcr |)rini:l[)atix r^snliais dc rmvcstiKntiori aonr Ics auivants; 

1. Lch coHliciciRs tic coiiRtoncr jnnir Icr djverses sections dctcrmin6ea 

par k miihodc pairc-ifnj>nirc varient dc H-0,70 ‘h0,9l; tandis f|iTc lea 

corr^lntloika entre les rcsuliots faits par SO Hudinnts sur deux tests subis h 
iin intervalie approxiine d'nn rnois noiit toutes au^dcsBUS dc 'hO,B8^ ccllc dc 
loiitc In seric ciant dc •1’0,93. Lea cnrrHationa entre lea sectiuna vnrient 
de -ho,18 A -I 0,88. 

2. Lea corickdtn\H v^HicIlca titduiucui tptc ks accvluna nommdes "cn- 
seigii^cH*' |)ri«)sAdeiit i|iirfijiic rlit»se ilc setnidabic non present dans lea autrea 
dlvisiDiia. Jl cii cat dc nicinc dea parties dti test nornmdes "non cnscign^cs*’, 
''iiiiLmaiuicllca*'f et "Id'inaiioellcH.'' Lea innnipulntions o(i il skgit du 
hntidicap tic position scinblcril contriluicr an test de rcxcculion pen on ricn 
non compris dans Ics autrea divisiuns. 

3. Lea r^snltals dc (|UCHtit>rinnirc dunnent dc boimcH corr^laiiona avee 
ccLix du test dc I'ex^cution—assc'/ bonnes pour employer Cciix-IA pour ceux- 
ci dtins Ic diaROONtrL' K^n^rnl. 

>L Lea dc Li-niodalit^ ilann lea distrilnuions dc.s riauUnta ties 

sections ct dc cciix dc toutc la s^ric nont pen. Cependnut, In distribution 
(lea r^sultais dc droiicrlc basis sur ^0 parties clioinics—e'eat-A-dire, ccllca 
(pii ont donn6 ineillturcs rorrilations avee Ics risnUnts dcs sections et 
cenx de lOMlc U strie—nutnirc uuc bLnuuklitc bicn mavipHc. Lwviron 6 
pour cent dc tout Ic Rriinpc d‘itudiunts sc trouvent dniiH Ic mode khucIic. 

5. La corr^lntion entre 1c» rcsultnts dca prifirencea dc niEiin dc +3 paircs 
d’ciudiantn i|c rncme faiiiillc est insigriifiniitc comine le sont atissi Ics r “bi- 
sirlalcs*' entre les risoltais dcs prifireiiuca dc main de tuns Ics ^tiiilinnts 
Cl In possession tie parCJits Kaiiciicrfl dii degri dc pArc on m^rc, dc frirc on 
dc Bocnr, on dc grnntbparent, 

ti. Lcs snivarits tint uiii; rehuinn dirccic cn divers degres nvee In direc¬ 
tion ct In force dc In preferenre dc main; In direction dc In dllT^rcnCG dc 
force entre Ics deux mains; ei la preference A I’dgard du cot^ dans Ic sorn- 
mcil, de la niachoire |mur mordre, dc Tcpaulc pour reposer un fuail on tin 
baton, dc I'oeil pour mircr, du la direction dans laijuclle on lournc In tele 
pour localiser tin son ires fnihle, ut dc la jambe pbicce dcssus (piand on met 
ui\c jniubc snr rnwire; tnmlis ipic W svuvnnua n'mU pas dc rckliou: la 
direction dann lnt|iicllc on tend A roulcr la Innguc ou A faire unc pirouette, 
rcNicncIt^ ri'lntive dun jniiibcs A I'cganl tlu bnlnnccrncut do corps, et I'ncuipj 
relative ties oreilies. 

7. r.a di(linilt6 A disrrimincr entre Li tlroiic ci la gauche scmbic aHSod^c 
un pen au inainpic de coniehlein-c du cole de rocil fpii mire cldc In luaindom- 
Inaiitc. l.CH irreguhirii^s rappnn^es ti Ich ilillirulU'S cle pande nc seinblent 
cependant avoir unc vrnic relation ni aver uiie gaucliurie rorrigic ni avee 
un rnaiit|iic d'nreord enire la dotiiiiinuro tic I'oeil d rellr dc In main, rnnis 
pluiot it unc confusion dans In discriniinanim entre la droiic cl la gnuebe. 
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V.liNhlK: I'SYCUniAWW 


8. r.rfl ^turlianr^ “c ilaiii Ir^ •‘rlcpf'*'^ rl •irn'inlcn 

icmbfciK nnip^t fipriTiiicnf <lf(ii*icrf» fjiic ecus <nii ^penpiliftcfU ilnn^ Icr 
hurnnni(t!i ou Ic ninnncrfi?* 

Ki?i:i[ 


kiNK UN'rKHsucMrNCJ DKH ju--I'l*. fM:K .mi:s,si;no, 
UNI) Ul-K lU-srlMMUNif; Dl'K H/^NI)IiKVOR;'Ut;UNG 

(Ucltrai) 

Die Iljiiulwiihicn (niannnl rlioircK) v(*n 20fl StiMlcnicn in iink'n^fulir 200 
Sitxincioiicn vvurtlefi nui KUfiltBibiuii^ciii dcs UracbiiiC"^ Mml mil ciiicm Frii^e- 
boji^cn un(rr,iiut}i[. Die IlcarhnfknhrU mill (rni|>|iIeniiiK Ucr IlanilhaliuOKi^n, 
(lie von (jell Vpp. .lun^cfillui >viirikfi, ^^enkn iluKh die dtn Tcilcn ikr 
PiufaQfi^ I'c^ebcncU Tiid ati^cdeuUt; llciiUidtulivSC (tumaaviAl) RcUiaio, 
rieiiiliinilij^e unFielcrhtc, Kinlimicli^c Rclcniic, KiiiliarMli^e iiii^clcrnie \m 
llicinnR ^Icirhcr (;elc«diilii:it jpr jcilc dcr -/wci Ilrtiuk (cpIimI lippnflvmii)'), 
ui\cl l‘.iabdmli((c mu iliciucifir dnrr AmKicicUiuiK (banduaiO. 

Die weiienUirlititcn Jlcfimiic ilcr Unicrimrliiin^ hind /nlKciidci 

1, Die rf^Ui’crlrtiiif{kcinibocni;*iChlc dec vci'cliicdcnri) 'I'cilc, mit der 

Mclhfldc der Vcrj^lcichvmj? dtr "wkicben" mul uliciV Scricu hcMimmt 
(dctc/inined hy the nild*cvcn method) liencn iivit^rhcn h.yn miil Die 

Korrclailoncii zwiFcheri den von So V|>p. nii /Wrl I'rilfiiiiKcn, ijic mit Ah* 
lund wnRt(iihr cln«» Nkmatch K^Uchen wunUn, ctbalttncn /ahlcu lic^^en 
■mdenclu nlle iiher und die Korfclalifm47nbl der Kaiizcn ^>rric im 

d-.?]. Die Korrelmimicii ^rwkrhen dm vcruhkdfncn 'iVilni lirKen ?wi. 
ncivcu und 'f.SH. 

2. Tciikorrelfttifiiun wcken dnrnu^ hin, dti^n ilie "uflmir' heiinfimen 
Telle ctwa?i mil einander Kemein hnhen, in den niidcrni Teilcri iiielii 

\sK. Un'h (d? dk TeiU vivi l^u(vu^vl. dW ^'uuvL^.Ucui," 

'kinlitindiKp" iind “heidhiindi|{" hciiiiniu wordm «jnd. Die nnndhiiluninen, 
wcjclic die L[|^c^lmJ<k^^llUll^ (pcniiion huiidieap) in An^pnitli richincn 
icheinen t\\ der 'riiiiRkcit^diidfmMl (pcrfunnaiUe ic*l) mir NVeumes (svenn 
iilicriiaupr Ktwas) bcizutra^^en, tian niclit in den iindcren i'eilcn mit cin- 
{;pRchlo.meii i^t. 

J, \)ic UeUtnde ann dcin Kraftcln^cn lie fern cine ht>hc Knrrehuinn mil 
den Korrclnlloncn dcr TiiliRlccituprilfiiiiK^'-hrifh HeniiMli mn cine Verwendnnff 
(jcN cratcren aii'ii.itt tier Ictxeren hei der nllRerneilieii Dia^nnhe tu 
lichen. 

4. AiurcuturtKen vnn Dirmidaliliit in den Vcrteiliin^eii drr 'f'cil- iirid 

GciaintHcricniinlilcn niiul RcrinK* Die VcrtcihiitK «« ,20 fnihKcwjilillcii 
llcalamlullcn cnnUuUcu Rcrhihftiuli^^.kciu/ahUn (dcxunliiy —tUc, 

die init den Tcil- urul CicHnnihericiuoldcii die luK'h.Mtcn Korrclatimicn ||ckr- 
ten,—erweiaen olicr cine niiflf^cpriimc llinindnliiai. UiiKcfdlir 6 Iknreni dcr 
Ranxen Grnpnc kommen lnncrhaU> den Umfiumn ilev linken UhlicpnnUc^ 
(left mode) z\} liegen. 

5. Die Knrrclatinn xwinclicn den llnnd|icvorz\ 4 :nn|;^/ahlcn (h<iiid prefer^ 
ence ncorca) von -13 Oc^chwkurjiniucn nind \inhctle\neiul, wie mnli die 
JCorrelniioncn zweiter Scric (hiierinl f'n) /wiNrheii den Jlnndhrvnrzuj»nioT^^ 
vnldeii nikr Vpp. iiiul dem Ueftipheii linklnintliui^r Vprwnndrcn iinf dcr 
Slufc von Elicin, (iciclmlMcrn, Oder linv^sehcin. 

6 . In verRchiedciicrn (rrnilc vm der KudiiuriK und Siarkr dcr |lnndlirvor> 
7iigung In (lirekter Hc^ieluing melicnd Kind: UUdiHing iln Snirkcnniitcr- 
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Bcliicdes zwischcrt dm zwci llariilen; xiik] Bcvorzugungcn m Bezug anf 
WM cincr Sciic .Sridafcn, cincr [Sejic lies] Kiefers bcim Kniien, tier 

Schuller zum flnllcn dcr FliiUc iiJcr dcs Schlnghglzcsj dca Augea bci dcr 
Viaierimg. Rii'hiung dca Kupfea hei dcr Iwikalizicning cines sehr sclnvnchen 
Lau(cB> und WnTd dca ohnmin 711 Icgciulcii Heines lei Kreuziing dcr Heine. 
Mil dcr IlandbcVOf/iiRiiiHt nnvciwandi niiid ntidcriicit!! die Richiuiig jn die 
man die Zimgc /u rnlkn ndcr eiiie riroiiciic zu inachcn, gcncigt ist, die 
relative Wirkaamkell dcr bcidrn Heine hei dcr Hnlnnciernng dca Korpers, 
und die re la live xScharf hdriukcii dcr he i den Olircn. 

7 . Scliwicrigkclt hei dcr Uhicrachcidung zwiachen dcr rcclitcn und dcr 
liiikcn Hand aclicliu cine gcrlngc Heziebung zn bnbcii zu cincm Felilen nn 
Obcrcinaiimmung zwiarlicn dcr Seitc dca viaicrenden Angea iind der Seitc 
ilcr <loTninriiUCJ\ Hand. CiVmcldclc Unrrgcbnaasigkciicn und Schwierigkeltcn 
In dcr Sfiraciie aclieiiicn nber nlcbt ribcrzciigend init cincr korrigierten 
LinkflhHruUgkcii m^cb mil cincm ^'eblcn an Obcrciiisliinmuiig dcr Scile dea 
dominaiilcn Atigea mil ilcr dcr doininatilcn Hand 111 Hcziehiing zu Stebeni 
sondern eber mil Schwicrigkcii bci dcr Umcracheidung zwiachen Rechla 
und Links. 

8 , Siudcnicn die ah flniipifarli cine Wiaacnacluft odcr eine Sozinhvis- 
aenaclinfl walilcP srheinen ^veinger auagepriigl rcchthhndig zu scin ala SUi- 
dcnicn, die ilir Haiiptfaili unicr den Munmniora odcr im Ilnndel nuagcoiicht 
haben. 

Koch 
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I 

THK PROBLEM AND THE SAMPLE 
A. Tnii Problem and the Test Instrument 

In 1921 the Army psychologists suggested that “the 
intelligence of the principal sample of the white draft 
. , . is about 13 years” (32, p. 785). Probably no 
other passage in the 890-pagc report of the Army psy¬ 
chologists aroused greater surprise, indignation, criti¬ 
cism, and controversy. Psychologists (18, 26, 27) at 
once attempted to fi.x “the mental age of adults”—sonne 
arguing for the conventional 16-year level originally 
sponsored by Tcrman, others favoring the 13- or 14- 
ycar level suggested by the Army investigations, and 
still others urging that intelligence continues to develop 
as far as, if not beyond, the age of 19. A distinction, 
however, needs to be made between the peak of devel¬ 
opment, and the “mental age of adults.” The latter 
phrase is as a matter of fact no more justifiable than 
would be the expression “the mental age of children.” 
In both cases (with possibly rare exceptions) the men¬ 
tal age changes significantly with the progress of the 
years: among the children there is growth; among the 
adults decline. 

For several reasons, the most satisfactory method of 
measuring the decline of intelligence among adults 
requires measurement of the rise of intelligence among 
comparable groups of children. The younger subjects 
supply valid regional norms by which to evaluate the 
decline observed among the adults. The present mono¬ 
graph undertakes principally to study the growth and 
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decline of iritclli^eiue in rural Xcw Ivnj^land, as indi¬ 
cated liy 1191 cxarniiiiiiiniis with the Army Alpha inicl- 
lijreiicc test (Korins s and 7).^ Snhsidiary prrdderns 
aisu receivinj^ attention arc the rclalion of variahility 
to nKt-*. die form of the dcYch^piiicrual curve, re^d*'^^tl 
difTerenecs, sex dirrcrences, and the prolderii of differ¬ 
ential j^rowih anil ilecline acc<ir<linf; lo intelligence 
level. 

A iniinber i)f rranins pinin|Ur«l thr ilinirr rd iljr Alplr.c in pirfrrciKc 
lo nlhcr ‘•larahinli/Til irsl'i. 'The Ah‘h;i w.is ^.urfiillv |>rrv:unl, wilh 
perlia[>s mrirc aUcniifin In rinpiriral elirtk^ than anv nllirr tr.f appro* 
priaic for ust amoni: a^tuhs (,U), *riir Alpha is l^rorr ailapinl for 
ovrr u wide? of inirlUiViUf llian riihrr ihr ’Thursionr nr 

lln* Oils in wliicli dir consiant diifi nl lends in i irate 

undcdrahle difTicuhirs of cnmprrlirndirn, e^prcially iiiidrr oHoIitiitoii 
of |»roup adminlstradon. Thr lavl thai llir Alpliii irsl had hrrn 
adnunistcred lo nearly 2,fK)0,()n0 nirii in ihr Army and had tlir 
fhiDclinn oi dir Unilrd Stairs (iovcrnmmi (d2) was vnntrliriirs a 
favorahle lidkinjj;-i>oini in appriouhiii)! rtfluhs \\l(n wrrr to 

cooprralc m ilit? survey. Finally, ihr Alpha inii has pnthaMv rnjoyed 
wider use lhan any nilirr tiroup irsl, dius pmnioiiiK hnnolrr am- 
paritains with results ntuainrd hy iidirr invrsiiKnlois. 

Wc fhouhl bi? rriniss if uc did run pidni oni vriiaiii drfnls of 
ll\c Army AlpJia. Ouisiandinidv, wr may ijuriainn wlirdirr irsts 
of die nnhirc of ^riirial informaiion (svu h as Alpha SnlnrHi> \ aiul 
8)^ should be included in a bailrry lo hr i^rd in jtruups of dihVrciu 
a^cs (I); on tlic other hand, ihc urowih curves for sucli ir^is pro¬ 
vide Inlcresdnt^ comparisons witli die curves fioni thr other Ali>lia 
subtesLs. Wc could wish that the Alpha Lonlaiiird at Ira^t onr or iwo 
tcsls in which speed is less at a premium j tlir factor of sprrd will be 
separately considered, in die inlcrpretaliou of results. 

Some readers will consider tliat our uinlrrsiandin^r «d ibr term 


^Results from three other icsls have liten ^rparatrl)’ re|xnirtl (12), 
n'est 4 ('*oppi«iilcs'’) is viriually u vocabulary loi; 'IVsi H meas¬ 
ures ^‘Kcncrnl informaiion." 
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"ifi(rl|iitrni'r rrf|njrr> rliVcu^^jori, Ilncfly, the aspects of intclligcrice 
in \v|ii^|i arr ilii*’lly irU(;r<7>tcd consist in the ability to cope with 
t7inM‘*ir.ni\cly m w pioMim situations. The pruhlcin situations arc 
a^^niurrl !«» iiHrlIrctual (involving symbols and rclationshijxs), 
railirr Hiari mh ial nr tnif>tiniKil; and to he ”ncw'" in the sense that 
pirvinii. Irdjr nr iriiiiiini' is of relatively small importance in 
(IrJrifinriioi! iioIi\iiloa| difli'irncis. AVe rccogni' 4 C tliat the diversity 
id the "pir^eoH ktiio'i Irdj^r <ir Uainin^^’* (d adults makes the measure- 
mml td adulf inndlipnui’ especially liay.ardous, It may be that the 
Alpha MMir of an int/iritiufil adult is only tpiestionably valid as an 
/ndhafifriT nf |ir'> ; yet tlic tiveruf/c score of a r/roup of 

nrinits liunit u\ a relauvrly homogeneous milieu (such as nirsil New 
H'iofd.iftd) may hr assumed to p(Ksc?s suflicfeiit validity for serious sci- 
r/uilic iDc. Wr diotild a priori consider that Tests 1, 3^ 5, 6, and 
7^ ni the Al|dia hrsl fullill tile requirements of our definition of 
"iiilrlliTriji r"; and ilir pri lnrinance f>l groups of persons on this bat¬ 
tery of MihlfMs may pc'ihap> he niiisidercrl the best index (obtainable 
fiMiii Alpha) fU ilif ptuvvth and decline of 'h'litcllicence/* 

U. MivnuHi i)V Administration and Description 

i)V THK Samelr 

'I'hc prcKpru report is derived from a community sur¬ 
vey nintfiieied in 1^/ villages of Massnduisects, New 
Miiinpsln're, and VcMinoju. Jn selecting the specific 
villages as lori for the sliuly, weight was given to the 
following con.siilcralions: 

"I. 'I lie pi»puhnlon examined should be relatively 
liunioj'ennius in ecnrioniic status and in cducatioriaJ op- 
piMtufiftv. KfUiroiimenfal variables should approach a 
minlnnnn, to lluf extent iliat this may occur under non- 
rxjiriiini ntal nmditituis. 

'*J. The pi>p»latii)ii should he entirely native-born of 

‘''I'lir e are i|ir oial direrllons, the “common sense,” the disarranged 
serilnici”', I lie inline rie:d I’oinplelioiis, ;uul tiic analogies tests, respec¬ 
tively. 



m 


tiiLSt/tic: i^!vvt:anuHiv 


nahsr Iwnn ^K^ V. in nr^lrr Ut trAwvr j;KiMr^ nf bni;nA|!r 
lumliVip iinil Fif itiftrrma’iW 

"S. 'I hr Ur irlaUrly sii\iuin;iry 

\vit)iifi liiiiitr«l ilis-uh f, ill *nilrr llinl hilrr nililiUfFiDil 
Mir^rvx ^;ni hr innlr il Flrviroi, A *'i.jhlr nrniM» ilir 
(urlUrr ;ul\^tUv^v:r that ilk r.uhVr s^rnrahi^iv .niil ihr nrr^ 
nil Uiiiiilv rrl,ili*»iHlnp‘' W in»nr ir,ii|ilv tr,urfl thmi 
in a udMip nanpri'inii luanj iran^irnr, 

*‘Tlir ilUuui liiially vln^rn hir ilir Hurvry I'ndiiilril a 
Mink \A iiinr voiiniirs ii) ^:rnttal anil innih \niUivl Nrw 
KhkIuiuI. wrrr ^rlrctnl as nllrrinn rrprr^maiivT 

rural njmlitrnns fnr llir slalcs nj Mak>arliukrnf*, Nrw 
llami>''UiiT, ;nnl Vniunut. In Uu* W.\ (undrr 

2MH) populaliun) nl ilirsr tnuiihrs 1^1 >illa)trk wrrr util- 
i^nl fitr (hr purpnsrs r>f ihr .survrv; lliry wrrr roiishlrml, 
with tlicir atljun ta arrak, in prcwulr a fair sam¬ 

ple i)( llir tmal ntial pi>|>nhaii>n n( ihr nine ^ountir^. 

^I’hr rrprrsriituiivrnrvs of ilirM* villuurk apprafn m hr 
ullr^rnl hy all nf tlir sfk iai iuid h onnnnii’ rrirrria wlnVIi 
luuc Urn\ upplird"( Ut) 

Tn tlevcit^p auiinniniiy ratyprraiion and in>»nrr rca- 
stauible cDriipIclcncss uf sainplian, a rarcfully claha- 
rnlcd admiiiLsiniiive icchni(|ut‘ w;is tiinploytul. 'Khis 
techniqioi invuivtal Uk*. ust: of a free mniion-pitlorc 
sht^v {^) anti supplcincniary lioustModitni^sc* (or farni' 
to-fnrni) icstin^r. Hrielly summari/ctl. nur sampling 
anti testing pnicedurcs included ilie following slops: 

1. /I sfiiily o{ llie Vfjnnnufiiiy u^lih refen fin* to the 
ijOievni eilucaiional levels p(\riic\pnt\on in churrh iuui 
club activities, and the local customs ami pvefcveuces 
concerninn cntertainuicnt. The ctiniiiuniilics were suf- 


'*Uct!iik as to dm rcpirsiMUiaivrnos of dir inwiis M'lnlnl, in such 
important clinracicrisik-.s as pniMilation, racial nrijiin, tn i iiparimial dis- 
Iribuliofi, litrraiyt rduculinii, and rate of nnijoaiion^ may he lunrid 
in Jours (13). 
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ficicntiy similar in these respects, so that the experience 
tlcrivcil in Ihe first few villages was of value in deter¬ 
mining die later policies of the investigation. 

2. Iiifroduclion of fhe project to local groups. An 
iippi'oacli was made to several of the best-known citi¬ 
zens in each community, including usually the minis¬ 
ter, and the leading town officials and business men, 
'I'lie first contact was usually made on a social basis, 
and no more explanation was given than was neces¬ 
sary to elicit their initial interest and approval. 

?>, Delcrmiualion of a meeting place for group 
testing. In villages possessing a motion-picture hall 
(where commercial silent films were shown once a 
week) arrangements were made with the local exhibi¬ 
tor for rental »)f the hall and projection service. In the 
smaller villages the town hall or parish hall was used; 
in these communities a portable (De Vry) 3S-nim. 
projector gave good service. Where electric lines were 
not available, the necessary current w^as obtained from 
a Westinghousc generator. This was belted to a pulley 
oil an extension of an automobile crankshaft; by means 
of a field rheostat a satisfactorily constant current of 
no volts could he maintained. 

4. Announcement of the first meeting. The follow¬ 
ing modes of advertising were employed; oral an¬ 
nouncements in church, at preceding motion-picture 
exhibitions, and at meetings of the Grange and other 
local societies; newspaper notices; placards posted in 
the village and along country roads; free tickets of 
iiiviiation, circulated by local canvassers. It was not 
always necessary to employ all of these methods in a 
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2-H 

sii\j^le cdinnuiiiiiy; hut iu each case steps wtic taken 
1(1 insure a wide and adeiiuately early aniuiuncenieiu 
llie aim beinff to reacli every family in the ctimiuunity. 
j,(i that a luiniuuiin of special selwtinu \v<iuld (iccur. 
'J’hc specific jiulucemcnl tu attend was in each inslatue 
a free jiro^tram of niuiiuii pictures, consisiiiift uf shnrt 
subjects and n main feature. In clumsiujr the programs 
to be einpbiyed, over fifty reels of films were inspected 
in previews, and a further sclectinn was made durinf? 
tlie early pan of the held work on the basis of an ohjee- 
tive study of rural preferences (14). 

I’hc proKiams were successful in appealintt to lural 
groups. The attendance consisted not merely of villag¬ 
ers living near the halls, but also of farmers from rc- 
tnole districts. The latter hrcnight their farnilit's, and 
also gave conveyiincc, in overloaded cars, to neighbors 
who lacked their own means of transportation. f)iir 
small halls w'crc, as a rule, well lillcd by an amiably 
curious throng of from 60 to l.Sl) farmers and villagers; 
in these tlirifty New Kiigland communities a free show 
proved a dependable means (»f gaining po[)iiIar inter- 
e.st and support. 

5. The {/roup (cstin/i. In the earlier period of the 
survey, the Alpha le.st was adininistcrcd at the end of 
the main feature of the motitut-pictui'c show, and be¬ 
fore the final reels of short subjects. While monitors 
passed out pencils and lapboards and Alpha blanks 
(Forms .S and 7 being given to alternate persons in 
order to prevent copying), the examiner gave a brief 
talk designed to stimulate the interest of the audience 
and to motivate them by appeals appropriate lo the 
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specific group. In the later (and principal) portion 
of the group testing, where somewhat less time was 
dcvf)tc(l to the development of community rapport, the 
method was adopted of giving a motion-picture test 
prior to ilie Alpha, The motion-picture test took sev¬ 
eral forms, depending on the particular program used 
(12) ; but in each case the test was planned with a view 
to maintaining the interest and cooperation of the audi¬ 
ence and to providing some experience in group meas¬ 
urement. The Alpha was usually administered in the 
intermission of a second show, scheduled a week or so 
later. 

Generally, then, the Army Alpha was given at the 
secojjd meeting in a community. The audience had 
been prepared both for the motion-picture and the 
Alpha tests through the preliminary advertising, which 
stated that brief and interesting “questionnaires*’ would 
be (listribuied. Cooperation was usually excellent. A 
previous report concerning the motion-picture tests 
has stated that 

. . under tlic n^c ot 40, adequate effort was obtained 
from <n'cr 95 per cent- Above the age of 40, a small, in- 
cveasing mimbcr pleaded exemption, usually because of 
{lifliculty in reading . . . This excuse, whether bona 
fide or not, doubtless operated to give a very slightly 
superior selection of cases in the upper age ranges . . . 
While an occasional octogenarian filled in our blanks and 
made a reputable score, it was evident that individuals 
above 60 or 65, even witli corrected vision, were not 
usually rqual to taking a group test, and no systematic 
atfenipt was made to collect records beyond the age of 

60" (12, p. 228). 
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The Alpha tests came in smaller type than the (espe¬ 
cially printed) motion-picture tests; perhaps for this 
reason the selection of cases at the upper ages seemed 
more severe for Alpha than for the motion-picture tests. 
This selection was compensated for, however, by sup- 
pleinentaiy home testing. 

After the initial period of the survey, the method was 
adopted of concealing the heading on the Army Alpha 
by pasting a printed slip across the top of each Alpha 
blank. This slip contained spaces for the subject to 
record his sex, age, schooling, and occupation. In place 
of the intelligence-test caption, a title was given which, 
together with oral explanations, was designed to moti¬ 
vate an interest in the tests as measures of practical 
judgment, information, and speed of reading and un¬ 
derstanding (2). 

6. Supplementary testing. One of the primary aims 
of the general survey was the collection of intelligence- 
test data on entire families. In a given family, it fre¬ 
quently happened that some members were unable 
to attend our meetings, due to home duties, conflicting 
engagements, illness, or lack of interest. Sometimes 
an entire family would be in attendance, but one mem¬ 
ber would fail to participate because of the lack of 
reading glasses, the necessity of caring for a younger 
child, or (rarely) because of a tendency to non-cooper¬ 
ation. 

In conditions even slightly unfavorable, no uiging 
was employed at the time, but the family was marked 
for a later home visit and test. In many communities 
an attempt was made to test every family containing 
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two parents and two or more children, whether or not 
tlic 7 had representatives at the group meetings. In other 
coniiminilies a family census was drawn up from the 
town reerjrds, and a random sample was made of two- 
child families.'’’ In the home or individual tests a tech- 
nitiue was used similar to that employed in the group 
nicasurcments, cxxcpt that of course the motion-picture 
entertainment could not be included. 

All the records employed in the present study are 
from native-born individuals coming (with possible 
rare exceptions) from English-speaking households. 
About 117% of the total group are primarily of old 
New ICnglaiul stock, and about 12% of French-Cana- 
dian origin, dating back two or more generations in 
Vermont (I.I). 

'I'hc total sajnpie ijicJudes 1191 cases. In the Ap¬ 
pendix will be found detailed tables presenting statis¬ 
tical (Icscriptions of the total sample, and of various 
subdivisions. The validity of the present research rests 
upon the fairness and homogeneity of sampling; we 
have attempted, in the Appendix, to analyze all rele¬ 
vant features of sampling for which data are available. 

Summary 

1. 'Ihe data of the present study consist of Army 
Alpha intelligence tests of 1191 subjects between the 
ages of 10 and 60. 

“Uup to tlic nbsciicc of a difFcrcinial birth-rate in our rural New 
KnglaoiJ eoiufuvinitics (5), tbis selection lias not introduced any bias 
of sami)tin(r. 
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2. The sample is derived from 19 villages in rural 
Massachusetts, Vermont, and New Hampshire; these 
villages are considered, with their adjacent farming 
areas, to provide a fair sample of the rural population 
of the three states. 

3. The testing procedure included the use of group 
tests in community halls, free exhibits of motion pic¬ 
tures being offered as an inducement for attendance. 
The sampling was completed by supplementary house- 
to-house testing. 

4. The present study attempts primarily to trace 
the growth and decline of mental-test ability between 
the ages of 10 and 60. Subsidiary problems also receiv¬ 
ing attention are the relation of variability to age, the 
form of the developmental curve, regional differences, 
sex differences, and the problem of differential growth 
and decline according to intelligence level. 



II 

THE GROWTH AND DECLINE OF 
INTELLIGENCE 

Table 1 gives the distribution of scores of each age 
group in the total Alpha test. The growth and decline 
of Alpha scores is shown graphically in Figure 1, 
which presents a smoothed curve based on the average 
of the mean and median performance of each age 
group.® The curve has been drawn in terms of T-scores 
(21)/ with the raw score equivalents listed on the 
right-hand side of the graph. 

The chief characteristics of the curve may be sum¬ 
marized as involving a linear growth to about 16 years, 
with a negative acceleration beyond 16 to a peak be¬ 
tween the ages of 18 and 21, A decline follows, which 
is much more gradual than the curve of growth, but 
which by the age of 55 involves a recession to the 14- 
year level, It may be noted that the form of the 
adolescent growth curve agrees closely with that re¬ 
ported by Lufkin for the Army Alpha in rural schools 
(20), and also with Teagarden’s curve for the juvenile 
population of Mooseheart (26). To the age of 15 
there is also close agreement in actual scores, but be¬ 
tween 16 and 20 the Lufkin and Teagarden medians 

^For a discussion of the method employed in curve-fitting, see 
Appendix B. It mny be noted that the numbers of cases in the 
various age groups are unequal (Table 6, p, 277); the result is a fit 
which on first impression looks less accurate than if the curve had 
been fitted without regard to the number of cases. Each curve-fit 
has been tested to insure that the sum of the deviations, weighted 
for Jij equals approximately zero (see footnote no. 17). 

'^Sec Appendix B. 
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TAliLE 1 

Correlation between ChroNOIjogicai, Age and Army A\a*\ia 

Test Scores'^ 
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FIGURE 1 


Smooth liiJ Curve of Growth and Decline of Army Alpha 
Test Scores of Total Rural New England Sample 
Original data (average of mean and median) in small circles 

run slightly higher, probably due to some degree of 
selection at these upper ages. It should be observed 
that the method of community sampling employed in 
the present study was designed to avoid those selective 
effects which must inevitably occur in a survey such as 
Lufkin’s, limited to the public schools. The decline 
of intelligence scores beyond early maturity is similar 
to results previously reported for a variety of motor, 
sensory, perceptual, and learning functions (7; 24; 29, 
pp. 106, 133-136). 

Perhaps the chief interest in the present material 
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lies in the possibility of comparing the growth curve 
with the curve of decline, for a population regarded as 
homogeneous, Considerable attention should, there¬ 
fore, be given to the validity of our sampling at various 
age levels. We should analyze the data with these 
questions in view; To what extent is the decline in 
intelligence afifected by sampling changes at successive 
ages? Can it be shown that the decline is due to a pro¬ 
gressively poorer sampling, rather than to a bona- 
fide decrement in human abilities? Later sections will 
consider other problems bearing on the significance of 
the developmental curves; these problems include a 
study of sex differences; a study of the Alpha sub¬ 
tests, with a consideration of the validity of total Alpha 
score as a measure of intelligence; and a comparison 
of growth and decline in dilTerent intelligence groups. 

Three methods are possible for testing the homo¬ 
geneity of sampling: 

1. A comparison of cases tested in halls with those 
obtained as a result of home canvassing. 

2. A comparison of groups of communities in terms 
of completeness of sampling. 

3. A comparison of adolescents and adults from the 
same family groups, with samples of less homogeneous 
origin. 

The statistical constants forming the basis for the 
three comparisons suggested above may be found in 
Table 7 of the Appendix. Figure 4 presents curves 
for the 911 individuals tested in community groups, and 
for the 280 individuals tested in homes. The Irall 
sample tends to be drawn more largely from village 
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residents and from agricultural families living near 
villages. Observation of the actual sampling procedure 
has convinced the writers that the incentives employed 
in bringing subjects together in groups were (to a slight 
degree) progressively less effective for individuals of 
lower intelligence in the upper ages. In other words, 
while a fairly representative sample was obtained in. 
adolescence and early maturity, in later maturity the 
group-tested sample tended to be drawn more largely 
from homes of superior social and educational status. 
The effect of this is to maintain the curve of decline 
more nearly on a plateau; in the home-tested cases, on 
the other hand, a very accelerated decline is to be ob¬ 
served, because one of the functions of the home tests 
was to add cases which had been missed in the halls, 
and thus to correct the incompleteness of the hall 
sampling. The curve for the total sample falls between 
the curves for the group-tested and the home-tested 
cases, and doubtless presents a truer picture than either 
of these. 

However, in view of the preponderance of hall- 
tested cases, it may be suspected that the curve for the 
total sample in Figure 1 is held up to a somewhat 
slower decline than would be the case if selective fac¬ 
tors were balanced by a more comprehensive home 
testing. This possibility can be investigated by com¬ 
paring communities which were very intensively tested 
with those in which the sampling (for reasons of time) 
was less thorough. In these terms, three divisions of 
the total sample may be recognized: 14 communities 
which were “extensively sampled” (Group A), S com- 
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munities which were "intensively sampled" (Group 
B), and a subgroup of the latter consisting of 3 com¬ 
munities which were "most intensively sampled” 
(Group Bi). In Leverett Village and East Leverett, 
approximately 90% of the entire population between 
the ages of 10 and 60 were tested. Illness, absence from 
town, and a very few cases of non-cooperation, ac¬ 
counted for the cases not tested. In Gaysville an equally 
comprehensive program was not attempted, but in 
addition to the hall tests records were obtained by a 
home canvass from every family containing two or 
more children. The five communities of Group B 
include a fair range of the characteristics of the total 
sample: Gaysville is primarily an agricvdtural com¬ 
munity, sparsely settled over a wide area; Dana is a 
small compact rural village, also chiefly agricultural; 
Leverett and East Leverett are small villages with both 
industrial (a box factory) and agricultural interests; 
the remaining town, Bethel, is one of the largest in 
our sample and contains a large proportion of non- 
agricultural workers. Each of these commimities, more¬ 
over, is matched by one or more communities in the. 
remaining group of towns (Group A), having a simi¬ 
lar size, location, and occupational distribution. The 
curves for these three subsamples, given in Figure 3, 
indicate that the less complete or more questionable 
the subsample, the less rapid the decline of Alpha scores 
beyond the peak. It seems likely, therefore, that the 
curve in Figure 1 for the total sample must be accepted 
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as a conservative or minimum estimate of the decline 
of adult intelligence beyond the age of, say, 20.® 



FIGURE 2 

Ghowtji Df-clink or Aniunr 
IN Tin: AonREviATiiD Army Alpha 
Test (Tests + and 8 Omiited) roR 
'roTAi. Rural New Engt.and 
Sample 


FIGURE 3 

Growth and Decline or Aeilitv 
IN TiiK Army Alpha Tnyr roR 
(}Rnup A (Extensive vSamplinc), 
Group B (Intensive Sampling)j 
AND Group Bi (Most Intensive 
Sampling) 


Further evidence in' support of this view may be ob¬ 
tained from Figure 5, which gives curves for three 
types of cases: (1) In the “complete-family group” 
both parents of a family and one or more children of 
these parents were tested by the Alpha; the only chil¬ 
dren omitted were those too young to be tested by the 
Alpha, and an insignificantly small number who were 
out of town, (2) In the “partial-family group” are 
included either two or more siblings of a family, or 

"Differential mortality is an additional possible factor in this con¬ 
nection. It seems reasonable to suppose that witliin .a given rural 
population, as witliin an urban, intelligence is more or less correlated 
witli the occupational and hygienic conditions whicli make for longer 
life. Hence, age curves for intelligence, unless derived by cumu¬ 
lative testing of the same individuals, will at the upper ages decline 
too slowly, because of survivorship selection. 
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FIGURE 4 

Growth and Declink of Adility 
IN THR ARMY Alpha Tesi^ for 
Hall-tested and Homc-tr^ted 
Cases 


FIGURE 5 

Growth and Decline of Adility 
IN THE Army Ai.pha Test for 
Three Groups*. ^'Complete-Fam¬ 
ily/' "Partial-Family/' and 
"Non-Family*' 

(See text.) 


one parent and his or her child or children. (3) In the 
**non-family” group are included all those cases not 
already classified in the two preceding groups, viz., 
single siblings, one or more adults in a family with no 
child tested, or unmarried persons without a sibling 
or parent tested. 

Figure S shows that the curve for the complete- 
family group, like that for the home-tested group, 
drops more rapidly and to lower values than the curve 
for the total sample. Homogeneity of sampling in the 
complete-family group seems indubitable, since the 
falling portion of the curve is based on measurements 
of the parents of children in the rising part.® It is 

“If dull parents bear a larger number of offspring than bn'Klit, or 
bear the same number of children within a shorter time, then the 
rising limb of our intelligence curves is, in a sense, unduly -wciglitcd 
with dullness. Keeping in mind the virtual absence of a differential 
birth-rate in the communities investigated (5), and, moreover, the 
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interesting and important to note that selective migra¬ 
tion of brighter adults into the cities can have had little 
or no effect upon the curve for the complete-family 
group.** Within the limits of the number of cases in¬ 
volved, then, the accelerated drop in the complete- 
family curve appears thoroughly authentic. It may be 
noted that only about half of the complete-family 
group were home-tested (Table 14, pages 284-285). 

We may conclude that for reasons of sampling Fig¬ 
ure 1 must be interpreted as offering a conservative 

imperfect correlation between parental and filial intelligence (13), 
wc may doubt if cither of these factors operates significantly.—It is 
probable that the rising portion of the curve is weighted with first' 
born rather than last-born children (in view of the fact that many 
families, at the time of testing, were not yet completed). But it has 
been shown that, at least for these communities, and probably quite 
generally, there is no relation between birth order of offspring and 
intelligence (LI, IS).—It is on a priori grounds extremely doubtful 
if a differential death-rate is the cause of the drop in intelligence- 
test score during maturity; indeed, a differential death-rate, if pres¬ 
ent, would more likely operate to prevent a decline (footnote 8).— 
Finally, it might be suggested that in the curve for tlic complete-fami¬ 
ly group the rising and the falling limbs of the curve arc not com¬ 
parable, due to the regression of offspring to the mean of the race. 
This suggestion, if it is valid, assumes that the intelligence of rural 
New England is significantly inferior (or superior) to that of the 
mean of the race—an assumption which we arc by no means prepared 
to admit. Moreover, significant regression is probably not to the mean 
of the race, but to the mean of comparatively recent ancestry. For 
our rural New England group, it may be questioned if the mean of 
recent ancestry differs sufficiently from the mean of the present gen¬ 
eration of parents to make the regression of offspring a factor of im¬ 
portance in the present study. 

^‘^If tlic decline in intelligence within our sample of adults were 
due simply to the continuous emigration of brigliter parents, we 
slioidd expect the children of older parents to be progressively infe¬ 
rior in bi'iglitncss to the children of younger parents. A comparison 
of Table 2 with Table 3 fails to indicate any such inferiority. Sclcc- 
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picture of the age decline in intelligence-test scores. 

But there are other reasons which point in the same 
direction. In the first place, correction for zero scores 
would lower the curve at both of its extremes. These 
zero scores are not uniformly distributed through the 
various age groups, being more heavily concentrated 
at the lower and upper ends of the age range (Table 
15, page 287). Inasmuch as a zero score probably de¬ 
notes a less-than-zero ability (in terms of equal units), 
correction for this factor would to some extent decrease 
the measures of central tendency, especially for the 
younger and older members of our sample. Correction 
for zero scores, in other words, would to a slight de¬ 
gree emphasize both the rise and the decline in the 
intelligence curves. 


tivc migration, then, is not the cause of the drop in tlic intelligence 
curve for the complete-family group; it is even lc.ss likely the cause 
of the (slower) decline in the totJil sample. 

TAIJLB 2 

INTELLECEKCE OF ClIILUREN OF PARKN'rS IN THE “CoMPLETH-FaMILY” GrOUP 


CA of 
parent 

No. of 
children* 

CA of children 

Mean Median 

Alpha scores 
of children 

Mean Median 

25-29 

5 

12.9 

11.3 

51.0 

52.5 

30-3+ 

31 

12.7 

12.S 

56.9 

60.7 

35-39 

74 

1+.+ 

13.9 

66.0 

56.4 

+0-H 

77 

15.6 

15.2 

7B.9 

79.4 

+5-49 

6S 

17.2 

16.9 

S6.5 

80.0 

50-5+ 

77 

17.6 

17.1 

1D+.9 

101.3 

55-59 

n 

26.4 

27.0 

1D5.0 

105.0 


*Each child is recorded twice, once for cnch of its parents (except in the 
rare instances where one of the parents, being aged 6D or over, has been 
excluded from our sample). As the rcgrcHsiDii may indicate, the corrclntion 
between cliildrcn'a and parents' CA is not high, being ,4"1- for the complcicd- 
family group (and .50 for the partiaNfamily group, not shown in the table 
above). The correlation is markedly hcteroyccdnatic; i.c., the ngc range of 
children of older parents in much greater than the age range of children 
of younger parents. 
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Of more fundamental importance in interpreting the 
significance of Alpha scores, however, is the fact that 
a proper allowance for the advantage of age and expe¬ 
rience in two of the Alpha subtests (Tests 4 and 8) 
would lower the curve for adults (and raise the curve 
for the younger ages), Tests of native intelligence as¬ 
sume that the subjects have all enjoyed equal familiarity 
with the experience variables affecting test score. In 
the case of information tests (such as Tests 4 and 8*^^) 
administered over a wide age range, this assumption is 
manifestly and provedly invalid (1). Particular atten¬ 
tion is called, therefore, to Figure 2, which presents the 
curve of growth and decline of the modified Army 
Alpha test (Tests 4 and 8 deleted). It is suggested that 
this curve is more acceptable than the curve of Figure 
1 as a picture of the development of native intelligence 
with age. In this, the recession by age 55 has reached 
nearly the 13-year level, as compared with the 14-year 
level reached at age 55 in Figure 1. 

Upon examination of the developmental curves for 
the individual subtests (Figure 6, and Table 3), one 
is impressed by the great variation. In some tests, the 
adolescents are superior to most of the adults; in other 
tests, the adults, on the average, surpass the adolescents. 
In some tests, the peak of development is reached 
around 18 years; in others, a slight rise continues well 
into advanced maturity. In some tests, decline is fairly 
precipitous; in others, decline is negligible. This varia- 

"Test 4 (“opposites") is virtually a vocabulary test; Test 8 
measures ‘‘t^cncral information." 
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FIGURE 6 

Growth akd Dkclink of Ability in the Tndiviuual Suhtests 
OF THE Army Alpha 

Males-; females-> total--- 

The T-scorc values for each test arc given at the left; dironological 
age is given at the bottom; original data for total group arc plotted 
as sfnall circlea. 










TABLE 3 

Statistical Constants (Mean, Median, and S.D, of Raw Scores) of Total Sample 
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tion can hardly be completely explained on the basis 
of present knowledge. Certainly no simple “verbal fac¬ 
tor" can explain the results. A previous study of the 
individual items of the Stanford-Binet, administered in 
the same communities as the Alpha, led to the emphasis 
of the differential influence of rather specific environ¬ 
mental factors (17) ; our interpretation of the sustained 
rise in Tests 4 and 8 (given on pages 249-2S2) may be 
considered in accord with this environmental hypo¬ 
thesis. There is no evidence in Figure 6 to support 
Thorndike’s suggestion (29, p. 158) that the linguistic 
and arithmetical items impose a special handicap upon 
adults long out of school. Of special interest is the ob¬ 
servation that the tests showing the most rapid decline 
are Tests 7 (analogies), 3 ("common sense”), and 6 
(numerical completions). These tests may perhaps be 
considered, at least on a priori grounds, to be the best 
in the Alpha for the measurement of basic intelligence, 
i.e., to be the most free from the influence of environ¬ 
mental variables, and from the accumulative effects of 
differential experience. Our results here confirm 
Thorndike’s conclusion that age exerts its most ad¬ 
verse influence upon native capacity or "sheer modi¬ 
fiability’’ (29, p, 106). 

The utility of the distinction between basic intelli¬ 
gence and acquired abilities is emphasized by the 
changes, with age, in the proportional contribution of 
each subtest to total Alpha score (Figure 7)Be- 

'^Tlie percentage contribution of a given test at a given age is 
obtained by dividing the rftw score equivalent of the smoothed T-scoie 
for the test at the given age, by the {jiim of the raw score equivalents 
of the Hinuothcd T-scorcs of all the subtests at the given age. It is to 
be observed that \vc arc analyzing central tendency, and not variance; 
the customary techniques for the analysis of variance (9) have there¬ 
fore been deliberately disregarded. 
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FIGURE 7 

Proportional Contribution of Each Alpha Suotpst to 
Total Alpha Scorb at Each Aon 

tween the ages of 50 and 60, about 40% of total Alpha 
score is derived from two tests—^Tests 4 and 8; at age 
10, these tests contribute only 257o. As represented in 
mental tests, then, the effective intellectual power of 
the adult, much more than that of the lO'year-old, is 
evidently derived from accumulated stocks of informa¬ 
tion. One may ponder as to what can be done to give 
the elderly adult the advantage, not only of experience 
and training, but also of undiminished native talent. 
Here is a problem which may well occupy the best 
energies of future investigators in the field of human 
biology. 

A number of additional factors deserve to be con¬ 
sidered as having a possible influence upon the develop¬ 
mental curves. 
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1. It IS possible that older persons are less readily motivated^ 
that they adopt a conservative policy with reference to their resources, 
refusing to expend their energy unless it is necessary, or obviously 
and importaiitly us(;ful to do so. With reference to this hypotliesis 
it would be possible to cite evidence from our field observations which 
suggest that age was of little importance in determining mccntlve. 
It must be remembered that the whole present research was planned 
precisely with respect to the problem of rapport and cooperation, and 
that records were made of all cases showing resistance or apparent 
weak interest. Among those who took the tests, older subjects ap¬ 
peared, on the average, to be as earnest as younger ones in working 
far a good score. Evidence of greater weight, however, may be found 
in tile curve of decline for the home-tested cases (Figure 4), It was 
among these cases that conditions affecting motivation were undoubt¬ 
edly best controlled and best adapted to the individual. An examina¬ 
tion of the jmeanS) standard deviations, and percentage of zero scores 
among home-tested i\s compared with the hall-tested cases (Appendix, 
Tables 7 and 15) yields nothing to show that the age decline in intel- 
ligence tcst score is a function of differential motivation. 

2. Older persons may be handicapped by failing eyesight. If this 
were an important factor, wc .should expect to find a more rapid 
decline in the hall-tested than in the home-tested cases, for with the 
latter it was possible to obtain lighting conditions best adapted to 
Individual needs. We should expect to find little or no decline in 
Test 1, which is given with oral directions and involves a minimum 
of reading. And we should expect to find that tests requiring similar 
tasks with respect to reading (such as Tests 7 and 8, or Tests 3 and 
4) would exhibit similar curves of decline. None of these expecta¬ 
tions has been met. From this, it is not contended that visual abilities 
(even when corrected with glasses) remain unaffected by age; but 
merely that (within the age range of our sample) we find no evidence 
of any significant effect of eyesight upon average Alpha score. 

3. Older persons may be handicapped by an increased difficulty 
in hearing oral instructions. If this were an important factor, wc 
should expect the decline with age to be especially rapid in Test 1 
(which involves oral instructions) and wc also should expect tlic 

interpreting the curve tor Test 1 (Figure 6) it is well to 
observe that the proportion of adults tested at home remains fairly 
constant from age to age—being 30% between the ages of 22 and 39; 
and 32% between the ages nf 40 and 59 (see Table 6, page 277). 
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home-tested adults to show some advantage from a piocedvnc in 
which extreme care wns taken to note and adapt to possible sensory 
difficulties. The same considerations apply here as in the preceding 
section, and our conclusion is again negative witli reference to the 
importance of increasing sensory handicap, in dctcrmi/iing the results 
of the present study, 

4. Adults may be handicapped by the remoteness of the period 
of formal schooUng. Probably the subtest most closely related to 
schooling is Test 2 (arithmetic). In this test the rate of decline, far 
from being rapid, is, as a matter of fact, relatively slo\v. Willoughby 
(31) has obtained a similar result with an arithmetic test. It may 
be noted tlut improvement in the various subtests persists ior a period 
of four or five years after 15 or 16, when most of our subjects com¬ 
plete their schooling. Within the age range of the present sample, 
then, remoteness of schooling fails to explain the decline of iiitelli- 
gejice-test score with age, 

5. Adults may be handicapped by disuse of the functions tested 
in the various subtests of the Alpha. The maintenance of high test 
scores by adults in Tests 4 and 8 (vocabulary and informalioii) lends 
some possible support to this theory. But we must not forget the 
proper distinction betwen tests of basic intelligence or capacity, and 
tests of information or ability (1), Intelligence tests include the 
latter only in the attempt to measure the former; and we have already 
pointed out: the limitations of information tests for the measure me [it 
of intelligence over a wide age rajigc (pages 249-253). Opposed to 
the theory of disuse is the fact of decline in Subtest 1 (directions) 
and Subtest 3 (common sense) of the Alpha; and Price’s finding of 
a regular decline with age in tests of perceptual ability (23). 

6, It has been suggested that adults work less rapidly than adoles¬ 
cents, and that this penalizes the adults because the Alpha is pri¬ 
marily a ‘'speed,** rather tlian a “power’* test. Rccluiremcnts of 
speed may handicap the older adults in various ways, from the mere 
mechanics of managing a pencil to habits of rapid reading, or to 
attitudes favoring rapid performance. This problem arose in an 
earlier study of the growth curve of performance for a scries of 
tests of learning and recall [Motion-Picture Tests A, B, and C 
(12) ]. In these tests, the factor of speed was analyzed by com¬ 
paring scores for the earlier part of each test, which every one had 
time to complete when working at liis own rate, with scores for the 
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total test worked within a time limit. The elimination of the speed 
factor did not alter the form of the developmental curve. This result 
is of peculiar significance when it is remembered that the Alpha and 
the motion-picture tests show a fairly high correlation with eiich 
other and yield much the same type of developmental curve (3). The 
cause of this general correspondence between the curtailed motion- 
picture tests (administered without time restrictions) and tlie Alpha 
(administered with strict time limits) seems to lie in the fact that 
Alpha is not essentially a “speed” test, and the fact that adults do 
not, as sometimes supposed, work move accurately than adolescents. 
We cannot here assemble the evidence which indicates that Alpha 
measures “power” as well as “speed”; it will be sufficient to point 
out that in samples of adults as well as children (32, pp. 333, 634), 
the Army Alpha correlates fairly highly with the Stanford-Binct; 
and this latter can hardly be termed a test merely of “speed.” 

If the inferiority of the older individuals, which is especially ap¬ 
parent ill Test 7, is due chiefly to factors producing retardation in 
speed, the old would be expected to drop faster in “items attempted” 
than in “items correct”^^ The diminution in scores would then be 
due, not to a loss of mental “power,” hut merely to a slower rate of 
work. A significant comparison can be made between items attempted 
on Tests 7 and B. These maintain practically the same level (there 
arc a total of 40 items in each test) up to the age of 20. Beyond 
this age, tile “attempts” show a decline in Test 7 but not in Test 8— 
indicating that the cause of the decline lies in the intellectual diffi¬ 
culty of the task and not in factors associated with speed of reading 
or in the motivation of rapid work. In Test 8, the ratio of “items 
correct'^ to “items attempted” increases slightly but consistently after 
adolescence; this result—quite contrary to that found for Test 7— 
is evidently due to the accumulation of relevant definite information 
rather than to an improvement in auto-criticism or in habits of intel¬ 
lectual work. Our results appear to support Thorndike^s conclusion 
that “the elder manifest little more caution and care in intellectual 
operations than the young adults or adolescents” (29, p. 174), 

7. Allied to the fallacious “speed-accuracy” theory, is the sugges¬ 
tion that «"iclults make low scores principally through their failure 


arc indebted to Dr, Daniel Harris for statistical work in the 
investigation of this problem. 
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to comprehend directions promptly. If this were an important fac¬ 
tor, we should expect to find .an excessively rapid decline in Test 1, 
which depends on oral instructions, and Test 6, which lias unusual 
and complicated instructions. We should expect to lind that tests 
with instructions of similar difficulty, such as Tests 4 and 5, would 
exhibit similar curves of decline. We should expect that when two 
tests show dissimilar decline (as in Tests 3 and 5) the more rapid 
decrement would be associated with more difiicult instructions. Such 
expectations arc not, however, borne out by the facts. Probably one 
reason making this factor of minimal importance, is that particular 
care was always taken, through every IcRitiinatc means, to secure 
the best possible attention and comprclicnsion of the directions to 
every subtest. While the subjects read the directions, tlicy were at 
the same time spoken by the Examiner loudly, clearly, and rather 
slowly, with deliberate and well-practiced pauses and inllcctions. 
The administrative conditions were good; they were, in fact, best 
for that group showing the most rapid decline (Figure 4), We arc 
almost tempted to suggest that the comparatively small number of 
individuals who may h.avc been penalized by their failure to under¬ 
stand the directions promptly deserved to be so penalized. 

It must be recognized that some of the considerations 
listed in the last few pages furnish better material for 
further research than for final conclusions. Even with 
a conservative attitude on these points, however, it 
seems difficult to escape the conclusion that the basic 
intelligence of the older generation is, on the average, 
poorer than that of the younger. Whatever the advan¬ 
tage of age may be, it does not seem to lie in inherent, 
basic capacity. 

With reference to individual eases, it is of course ill- 
advised to make any sweeping application of our aver¬ 
age results. As Thorndike has remarked in his dis¬ 
cussion of the data of the present monograph, within 
the age range of the present sample of adults, “individ¬ 
ual differences amongst those of the same age , . , 
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enormously outweigh differences between ages . . ” 
(29, p. 1S9). It is also probably true that some indi¬ 
viduals, through good fortune of endowment or circum¬ 
stance or care, are able for many years to forestall the 
decline which, ordinarily tak.es place with, the passage 
of years. We must recognize that the high standard 
deviations of Table 3 indicate that individual differ- 
■cnces are the rule and not the exception. Without at¬ 
tempting, then, to minimize the importance of consid¬ 
ering each person by himself, we may still speculate 
whether the developmental curves in Figures 1-7 do 
not point to important social problems. In the manage¬ 
ment of educational, industrial, and political affairs, 
the accumulation of power in the hands of seniors may 
be assumed to be socially desirable only (1) if later 
maturity brings with it an accumulation of information 
or social skills or other favorable factors which com¬ 
pensate for a declining mental power as measured by 
our tests; or (2) if the decline in mental power is 
greatly delayed in the case of the very superior. 

Summary 

1. On the basis of 1191 examinations of unselected 
rural New England subjects, developmental curves are 
presented of the growth and decline of ability in the 
Army Alpha intelligence test. The chief characteris¬ 
tics of the developmental curve for the total Alpha test 
may be summarized as involving a linear growth to 
about 16 years, with a negative acceleration beyond 16, 
to a peak between the ages of 18 and 21. A decline 
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follows, which is much more gradual than the curve of 
growth, but which by the age of 5S involves a recession 
to the 14-year level. The developmental curves for the 
individual subtests of the Alpha display important dif¬ 
ferences among themselves. In some tests, the adoles¬ 
cents are superior to most of the adults; in others, the 
adults, on the average, surpass the adolescents. In some 
tests, the peak of development is reached around IH 
years; in others, a slight rise continues well into ad¬ 
vanced maturity. In some tests, the decline beyond the 
maximum is fairly precipitous; in others, it is practi¬ 
cally negligible. This variation in the developmental 
curves of the individual subtests can hardly be com¬ 
pletely explained on the basis of present knowledge. 
Certainly no simple ^‘verbal factor” nor schooling fac¬ 
tor can explain the results. It is noteworthy that the 
tests of information (Test 4, opposites or vocabulary, 
and Test 8, general information) fail to exhibit a post¬ 
adolescent decline. Decline is most rapid in Subtests 
7 (analogies), 3 (“common sense”), and 6 (numerical 
completions). These tests may perhaps be considered, 
at least on a priori grounds, to be the best in the Alpha 
for the measurement of basic intelligence or intellectual 
capacity. 

2. The decline of ability beyond the age of 21 is 
not due to errors of sampling. In fact, the post-ado¬ 
lescent decline is especially marked in the develop¬ 
mental curve for the group of towns most intensively 
sampled; and also in the curve for the “complete- 
family” group, in which homogeneity of sampling from 
age to age seems specifically assured. 
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3. The decline of adult ability beyond the age of 
21 is not due to faulty administration of the Alpha. 
Examinations administered in the homes of the sub¬ 
jects, under conditions closely approximating those of 
individual testing, lead to the same conclusion as in 
the case of group tests. 

4. The decline of ability in the total Alpha test, 
and the peculiarities of the developmental curves for 
the individual subtests, cannot be successfully explained 
by failure of motivation, remoteness of schooling, lack 
of understanding of directions, disproportion in atten¬ 
tion to accuracy versus speed, lack of practice in the 
test functions, failing hearing, or failing eyesight. 

5. From the point of view of measuring basic or 
native intelligence, the information tests of the Alpha 
(Tests 4 and 8) present an unfair advantage to those 
in the upper age brackets. Exclusion of Subtests 
4 and 8 from the Alpha gives a picture of compara¬ 
tively more rapid growth among the adolescents and 
more rapid decline among the adults. 

6. In the sixth decade of life, about 40% of total 
Alpha score is derived from two tests (Test 4 and Test 
8); at age 10, these tests contribute only 25%. As rep¬ 
resented in mental tests, then, the effective intellectual 
power of the adult, much more than that of the 10-year- 
old, is evidently derived from accumulated stocks of 
information. 

7. Any sweeping application of our average results 
to individual adults would be ill-advised. Within the 
age range of the adults in the present sample, individual 
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differences among those of the same age outweigh dif¬ 
ferences between the ages. 

8. The curves for the growth and decline of men¬ 
tal-test abilities are regarded as pointing to important 
social problems. 



Ill 

REGIONAL AND SEX DIFFERENCES 
A. Regional Differences 

In studies of the intelligence of school children, it 
has frequently been reported that test scores average 
lower in rural districts than in urban communities. 
This difference arises partly, though not wholly, 
through the environmental handicap of the rural chil¬ 
dren. A previous report by the writers, comparing 
urban and rural subjects, has indicated some of the dif¬ 
ferentiating factors which are operative in the individ- 

TABLE 4- 

Raw Alpha Scorbs op Residence Groups* 


Age 

group 

Total Alpha 
Kcsidcncc 
Village Remote 

Test? 

Residence 

Village Remote 

Teat 8 
Residence 
Village Remote 


Mean 


Mean 

Mean 

Mean 

Mean 

10 

48.1 


10.1 

1.3 

9.1 

3.3 

11 

45.4 


10.2 

11.0 

8,0 


\Z 



13.1 

10.0 

12.2 


13 

59,8 


11.5 

14.7 


8.2 


74.6 

£5.0 

15.4 

14.0 

14.4 

12.7 

15 

87.7 

83.6 

19.8 


15.5 

17.1 

16 



25.7 

15.6 

22.3 

1£.0 

17 

98.1 

91.7 



19.1 

15.3 

IS 

117.2 

95.0 

25.1 


24.4 

20.3 

19-21 

116.7 

83.3 

22.6 

13.7 

23.7 

18.3 

22-24- 

82.5 



14,0 

17.8 

13.3 

25-29 

81.9 


12,7 

7,7 

19.7 

18.3 




14.3 

11.6 

21.5 

18.4 

35-39 

87.2 

70.0 

12.8 


21,1 


40-44 

93.4 

74,3 

12.4 

11.5 

22.6 

17.2 

45-49 


40.7 

n.6 

5.7 

17.5 

9.7 



47.5 


1.5 

20.1 

16.5 

55-59 

76.5 

51.7 

8,9 

2.7 

20.5 

20.0 


•The classihcndon of the cases in this tabic into those living in or near a 
town vs, those living in more remote districts is based on a personal ac> 
qunintuncc with the homes; cases have been omitted in which home visits 
hnd not been miidCj or in which cluBsiflcntion was diOicult because of a 
“border-line*' residence. 


[ 263 ] 























26+ 


CENIiTIC J*SVCUOLO(;y monographs 


ual tests of the Stanford-Binct (17), In the case of the 
Army Alpha, we lack a comparable group of urban 
adults for a study of the significant problem of urban- 
rural differences as a function of age. Within our 
rural sample, however, it is possible to classify many 
of our cases as living (a) in or near a village, or {b) 
in remote and relatively inaccessible rural districts. 
Table 4 presents mean scores for these two groups in 
the total Alpha test and in Tests 7 and 8 (medians and 
standard deviations are given in Appendix A). The 
more remote rural group is clearly inferior. Does the 
degree of inferiority increase with age? Table 5 pre- 

TAULE 5 

REI.UniUTY OF TUB DiFFBRENCR in Alpha PlillFORMANCE OF 
RcSIDI’NCR GrOUI’-S* 


Totnl Alpha ^ Test 7 Test 8 

Age Mean Rcliabili- Mean Rclinhili- Mean Rclinbili- 

groiip (lid. LyjudcK did. Ly index did, ty index 


10-14 

10.3 

3.7 

2.3 

2.9 

3.5 

6.1 

15-24 

14.4 

2.8 

6.4 

4,3 

2.0 

1.7 

25-39 

17.7 

3.1 

3.4 


2.0 

1.6 

40-59 

27,9 

4.8 

6.5 

6.6 

5.2 

4.1 

10-59 

14.3 

6.9 

4-1 

3.1 

3.3 

7,4 


*In each case, the mean score of (hoac residing^ In remote districtii has 
been subtracted from the mean score of those residing in or near a villngc 
or town. The derivation of the figures in the table may require a word of 
explanation. The hnaia of the present table is to be found in 1'aUles 4, 
and 3. For each of the 18 age groups In these tables, we obtained the 
mean diderence (village iniaus remote) and the P.E, of this didcrcncc by 
the usual formula (10, p. 133)- Then, for the group including the ages 
10, 11, 12, 13, and 14, the mean difference at each age wns weighted in¬ 
versely ns the square of its P.E. and the weighted mean difference for the 
group aged 10-14 was thus obtained (cE. 19, p. 325). (The weighted menu 
didcreiicc is given in the table above, under the heading, ^'Mean did") 
A simiinr procedure was employed to cbtain the weighted mean difference 
for the groups aged lS-24, 25^39, 40-59, and 10-59, respectively, The P.E. 
of the Weighted mean difference wnfi then obtained by the formula recom¬ 
mended by Scarborough (25). The reliability index is the weighted mean 
difference divided by its P,E. The reliability indices iiulicntc superiority 
on tile part of those residing in or near a village or town. 
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sents the data for combined age groups. In terms of 
means, some more or less irregular increase of differ¬ 
ence is detectable, but in terms of the reliability index 
the increase is hardly great enough to justify us in stat¬ 
ing that the older residents of isolated districts show 
a reliably greater retardation. It is worthy of note 
that, with the exception of early adolescence, the dif¬ 
ferences in Test 7 (analogies) equal or exceed those in 
Test 8 (general information). This suggests that the 
“village" and the “remote” samples are genuinely to 
be distinguished on the basis of selection, and not 
wholly on the basis of environmental handicap in social 
contacts and in acquiring information. The facts sug¬ 
gest that selective emigration occurs from farm to vil¬ 
lage somewhat as it occurs between the general rural 
community and cities. 

In variability (Appendix, Table 8), the remote 
group tends to be lower than the village group during 
adolescence; in maturity, however, no consistent varia¬ 
bility differences appear. In each group, the period 
of maximum variability (both absolute and relative) 
appears to be in the thirties and early forties. 

B. Sex Differences 

A discussion of sex differences is presented elsewhere 
(6), with a tabulation of means, medians, and standard 
deviations at each age for each sex. The findings of 
this investigation may be summarized as follows (6); 

generEll slight superiority of females to males is ob' 
served ; this superiority (iis in physical growth curves) is 
greater (luring early adolescence, but is at no age suffi- 
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ciently marked to lie of great practical significance. The 
sex difference is by no means uniform among the individ^ 
usd aubtests of the Alpha, In four strongly verbal tests 
('^common sense," opposites, disarranged sentences, and 
analogies) the males arc rather consistently inferior; in 
two tests (numerical completions and general informa¬ 
tion), the sox differences arc relatively sliglit, with fre¬ 
quent intersections of the developmental curves; in one 
test (arithmetic problems), the males arc rather definitely 
superior . . . The male superiority [in atithmetic] is 
probably an illustration of a sex. difference which has 
been reinforced by differential practice and mental atti¬ 
tude (4)," 

Figure 6 (page 2S0) gives a comparison of the male 
and female developmental curves for the two subtests 
in which sex difiPercnccs are most marked. 

Summary 

1. The sample derived from remote and relatively 
inaccessible rural districts makes consistently lower 
scores in the Army Alpha than that derived from vil¬ 
lage and near-village communities. With the excep¬ 
tion of early adolescence, the differences in Test 7 
(analogies) equal or exceed those in Test 8 (informa¬ 
tion). This suggests that the “village” and "remote” 
samples are genuinely to be distinguished on the basis 
of selection, and not wholly on the basis of environ¬ 
mental handicap. 

2. Sex differences are discussed more fully in a sep¬ 
arate article (6). In general, differences are compara¬ 
tively slight but in favor of females (except in Test 2, 
arithmetic). The female superiority tends (as in physi¬ 
cal growth curves) to be greatest during early adoles¬ 
cence. 



IV 

THE PROBLEM OF DIFFERENTIAL 
GROWTH AND DECLINE 

The comparative growth curves for bright and dull 
subjects can to some extent be inferred from the stand¬ 
ard deviations at each age, More rapid growth of 
bright than of dull children would cause an increase 
in the standard deviations from age to age; this increase 
in standard deviations during adolescence is observable, 
not only for the total Alpha test, but for each individ¬ 
ual subtest (though in varying degrees) (cf. Table 3, 
pages 251-252). An interesting question concerns the 
differential duration of growth: If the dull adolescents 
continued to improve longer than the bright, we should 
observe a drop in the standard deviations around the 
peak of development of the total group; on the other 
hand, if the bright continued to improve longer, we 
should observe a rise. In point of fact, there is not, in 
general, any clear evidence for differential duration of 
growth. Tests 1 and 5 show drops in magnitude of 
standard deviation after the peak of development (of 
the total group), but these are followed by rises, and 
we suspect the drops to be due principally to fluctua¬ 
tions of sampling. Test 6 shows a rise, followed by a 
substantial drop and subsequent rise. In Test 7, how¬ 
ever, the standard deviations increase fairly regularly 
to the age of 20, after which there is a clear and pro¬ 
nounced decline, It will be recalled (Figure 6) that 
the peak of development in Test 7 occurs at 17 years. 
The evidence, then, does indicate a differential duration 
of growth for this particular test, 
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Differential decline in mental ability would be indi¬ 
cated either by decreasing S.D.’s (convergence of abil¬ 
ity) Of increasing vS.D.’s (divergence of ability). Both 
types occur; In Test 2 clearly, and in Tests 4 and 5 
somewhat less clearly, the standard deviations rise in 
maturity. We seem to have here a case of increasing 
divergence between the bright and the dull. In Test 
3, on the other hand, and even more so in Test 7, the 
standard deviations decline; in these functions, decreas¬ 
ing disparity appears to be the rule. In Tests 1 and 6, 
the course of the S.D.’s is too irregular to permit any 
conclusion. In Test 8 and in total Alpha, the S.D.'s 
in maturity remain fairly constant, indicating the ab¬ 
sence of differential development. 

Our conclusion concerning the absence of differential 
decline in the total Alpha test is supported by the re¬ 
sults of Miles and Miles (22) for an abbreviation of 
the Otis Self-Administering Test of Intelligence 
(Higher Examination, Form A). It is, however, clear 
that some evidence of differential decline exists in the 
case of certain individual subtests of the Alpha. 

Price (23, pp. 11-13) lias interpreted uni(ormic>' of standard devia¬ 
tions from age to age as evidence for a differential, rather than a 
non-differential, rate of decline. He argues that the death-rate, being 
selective rvitli respect to intelligence, tends progressively to contract 
S.D.’s in the upper ,igcs; observed uniformity of S.D.'s would there¬ 
fore imply some expanding influence, such as a different rate of 
decline for the brighter and the duller portions of the sample, respec¬ 
tively. In the case of the present rural group, however, devoted 
largely to agriculture and aged only up to 60 years, wc may question 
the importance of a selective death-rate. The contraction of S.D.’s 
from this source, at any rate, may readily he assumcti to he counter¬ 
balanced by the expansion of S.D.’s through the growing divergence 
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observable between the mean scores of males and of females (6). 

Question may arise as to the statistical nature of the differential 
(rrowtli duriiif^ adolescence, and the differential decline in certain 
individual subtests during maturity. Do the bright children advance 
faster than average, or do the dull advance slower, or do both phe¬ 
nomena occur? l^rom the S.D.'s alone, it is not possible to answer 
tliis (iijc.stion. Previous research on the constancy of the IQ, liow- 
ever^ has indicated that the bright advance more rapidly than average^ 
and tlic dull less rapidly* We may perhaps assume similar results 
for the bright and dull groups in the ease of differential development 
during maturity; our data are hardly sulHcicnt to warrant a direct 
cxaminalion of the question. 

'^riie discussion above has implicitly assumed that scores in the 
total Alpha test and in the various subtests arc in terms of equal 
units. The tolerably linear relation between T-scoics and raw 
scores (Appendix, 'Pubic 16) encovnages the belief that this equal- 
unit rcquircnuMit is sufliciciUly fulfilled; in the case of scores for 
the total Alplia test, we may feel fairly certain that it is fulfilled 
(pages 288-291). 

As we have noted in Appendix B, the S,D**s in Table 3 (forming 
tile basis for the present discussion) are probably adequately com¬ 
parable from age to age, so far as test reliability is concerned; but 
since zero scores arc not uniformly distributed from age to age (Table 
15), the effect of this factor is to depress the S.D.'s at the younger 
and later ages somewhat below their true comparative values. 

It is interesting to note that fulfillment of Tliurstoiie^s law of 
absolvite variability (30) would require that the decline in intelli¬ 
gence-test scores be accompanied by corresponding decline in absolute 
standard deviations—implying more rapid decline of intelligence 
among the brighter than among the duller of the adults. Using raw 
Alpha scores, we have failed to obtain a general linear relationship 
between mean and standard deviation (cf. Table 3, pages 251-252). 
Whetltcr or not the same absence of a general relationship would be 
found witli Alpha scores in “absolute" scaling remains to be deter¬ 
mined. 

It must be emphasized, in conclusion, that the dis¬ 
cussion above docs not attempt to give more than a 
rough picture of what seems to be true on the average. 



270 


GENETIC ESYCIIOLOOY MONOGRAPHS 


We do not deny the possibility—and history can sup¬ 
ply the instances—of brilliant men maintaining their 
mental capacities in full power until advanced old age, 
Such men arc fortunate exceptions to the general rule. 
Other exceptions, some not so fortunate, also doubtless 
occur. A study of these exceptions is unquestionably 
of very great importance, but would require continu¬ 
ous information for each individual from the cradle 
to the grave. It is indeed to be hoped that the collec¬ 
tion of such information, by adequate tests, may very 
soon be undertaken. 


Summary 

1, The comparative growth curves for bright and 
dull subjects can to some extent be inferred from the 
standard deviations of test scores at each age. 

2, In adolescence, a differential rate of growth (as 
between bright and dull) is clearly indicated by the 
increase in the standard deviations of scores from age 
to age. This increase occurs not only for total Alpha, 
but for every single subtest of the Alpha. 

3, There is little evidence for a differential dura¬ 
tion of growth as between the bright and the dull 
groups. 

4, Differential decline seems to occur in Tests 2, 4, 
and 5 (divergence of ability) and in Tests 3 and 7 
(convergence of ability). In Test 8 and in total 
Alpha, the S.D.’s in maturity remain fairly constant 
from age to age, indicating the absence of differential 
development. 
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J, Our geDeralzitioDS cODceroiiig the presence or 
absence of differential development, on the average, 
miist not be applied indiscriminately to individual 
instances, 



V 

SUMMARY 

1. The present study attempts primarily to trace the 
growth and decline of mental-test ability between the 
ages of 10 and 60 years. The data consist of Army 
Alpha intelligence tests of 1191 luiselected subjects in 
central and northern New England. 

2. To insure fairness of sampling, a technique was 
developed involving a free motion-picture show and 
supplementary house-to-house testing. 

-T The chief characteristics of the developmental 
curve for the total Alpha test may be summarized as 
involving a linear growth to about 16 years, with a 
negative acceleration beyond 16 to a peak, betvvccn the 
ages of 18 and 21. A decline follows which is much 
more gradual than the curve of growth, but which by 
the age of 5S involves a recession to the H-ycar level. 

i. The developmental curves for the individual sub¬ 
tests of the Alpha display important differences among 
themselves. In some tests, the adolescents arc superior 
to most of the adults; in others, the adults, on the aver¬ 
age, surpass the adolescents. In some tests, the peak 
of development is reached around 18 years; in others, 
a slight rise continues well into advanced maturity. In 
some tests, the decline beyond the maximum is fairly 
precipitous; in others, it is practically negligible. It 
is noteworthy that the tests of information (Test 4, 
opposites or vocabulary, and Test 8, general informa¬ 
tion) fail to exhibit a post-adolescent decline. Decline 
is most rapid in Subtests 7 (analogies), 3 (“common 
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sense"), and 6 (numerical completions). These tests 
may perhaps be considered, at least on a priori grounds, 
to be the best in the Alpha for the measurement of basic 
intelligence or intellectual capacity. 

5. The sample derived from remote and relatively 
inaccessible rural districts makes consistently lower 
scores in the Army Alpha than that derived from vil¬ 
lage and near-village communities. Since the inac¬ 
cessible districts are no more inferior in Test 8 (general 
information) than in Test 7 (analogies), it is proba¬ 
ble that the “village” and “remote” samples are gen¬ 
uinely to be distinguished on the basis of selection, and 
not wholly on the basis of environmental handicap. 

6. A general slight superiority of females to males 
is observed (except in Test 2, arithmetic). This su¬ 
periority (as in physical growth curves) is greater dur¬ 
ing early adolescence. 

7. In adolescence, a differential rate of growth (as 
between bright and dull) is clearly indicated by the 
increase in the standard deviations of scores from age 
to age. This increase occurs not only for total Alpha, 
but for every single subtest of the Alpha. There is no 
clear evidence, however, for a differential duration of 
growth. Differential decline seems to occur in Tests 
2, 4, and 5 (divergence of ability), and in Tests 3 and 
7 (convergence of ability). In Test 8 and in total 
Alpha, the S.D.’s in maturity remain fairly constant 
from age to age, indicating the absence of differential 
development. 

8. The decline of ability beyond the age of 21 is 
not due to errors of sampling. In fact, the post-adoles- 
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cent decline is especially marked in the developmental 
curve for the group of towns most intensively sampled; 
and also in the curve for the “complete-family” group, 
in which homogeneity of sampling seems specifically 
assured. 

9. The decline of adult ability beyond the age of 
21 is not due to faulty administration of the Alpha. 
Examinations administered in the homes of the sub¬ 
jects, under conditions closely approximating those of 
individual testing, lead to the same conclusion as the 
group tests. 

10. The decline of ability in the total Alpha test, 
and the peculiarities of the developmental curves for 
the individual subtests, cannot be successfully explained 
by failure of motivation, remoteness of schooling, lack 
of understanding of directions, disproportion in atten¬ 
tion to accuracy versus speed, lack of practice in the 
test functions, failing hearing, or failing eyesight. 

11. From the point of view of measuring basic or 
native intelligence, the information tests of the Alpha 
(Tests 4 and 8) present an unfair advantage to those 
in the upper age brackets. Exclusion of Tests 4 and 8 
from the Alpha gives a picture of comparatively more 
rapid growth among the adolescents and more rapid 
decline among the adults. 

12. In the sixth decade of life, about 40% of total 
Alpha score is derived from two tests (Test 4 and 
Test 8); at age 10, these tests contribute only 25%. 
As represented in mental tests, then, the effective intel¬ 
lectual power of the adult, much more than that of the 
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lO-year-old, is evidently derived from accumulated 
stocks of information. 

13. We have not attempted to do more than gen¬ 
eralize concerning the growth and decline of mental 
abilities. Sweeping application of the average results 
to individual cases would be dangerous and ill-advised. 
It is true, as Thorndike has remarked in his discussion 
of the data of the present monograph, that within the 
age range of the present sample of adults, “individual 
differences amongst those of the same age . . . enor¬ 
mously outweigh differences between ages . . (29). 

It is also probably true that some individuals, whether 
through good fortune of endowment or circumstance or 
care, are able for many years to forestall the decline 
which ordinarily takes place with the passage of years. 
Such individuals are fortunate exceptions to the rule. 
Other exceptions, some not so fortunate, also doubtless 
occur. The present study, however, is concerned with 
the average and not with the exception. Without at¬ 
tempting in the least to minimize the importance of 
considering each person by himself, we may still be 
interested in the psychological and social implications 
which are indicated in our curves of average decline. 



APPENDIX A 
THE SAMPLE 

The validity of the present icscarcli rests upon the fainicss and 
homogciiEity of samplmR, U hus seemed desirable, therefore, to give 
a full coinp.irativc description of the various subdivisions of 
the sample. Table 6 gives tlic number of cases in each age group 
for the total sample and for the various subdivisions (see pages 
2+2'247 for definitiort of these subgroups), I'ables 7-9 present 
statistical constants. 

In most of our tabulations we have combined the data from our 
two samples in central and northern New England. For justification 
of this we refer the render to Tables 10-12, wliicli give some indica¬ 
tion of the comparability of these two geographic groups; these tables 
also serve to illustrate the consistency of our sampling procedure. It 
is realized that Tables 10 and 11 do not completely describe cither 
the Northern or the Central New England group; tlicy do, however, 
present data of considerable importance from the point of view of 
sampling (as has been shown in Figures 1, 2, and 4). The differ¬ 
ences between the Northern New England and the Central New 
England cases in Table 12 arc clearly unreliable in the age range 
16-59; though for the age group 10-15 the difference docs appear 
to be reliable l)y the conventional criterion. It may he well* licrc, 
to remember Yulc*$ caution concerning tl^c obtained probable errors 
of values not known a priori (33, p. 277) ; certainly if we employed 
Yule's suggestion and obtained the ^‘limiting value" of the P.E., 
no reliable difference would be found- At any rate, the difference 
in the age group 10-15 is not very great (considerably less than half 
a standard deviation), not does it occur in a portion of the growth 
curve receiving much I'lttciuion in the present study. For this rea¬ 
son, and in view of the facts of Tables 10 and U, we liavc felt justi¬ 
fied in combining cases from all sources into a single sample, 

A comparison between the “partial-family" and the “non-family" 
groups shows that they arc similarly ^samplcd with respect to the 
proportion of group-tested and of Ilome-tested eases (Table 13), 
and that they give similar growth curves in total Alj>ha (Figure 5, 
page 246). These iacts appofir to justify the combination of these 
two groups in Table 14, and elsewhere, 
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Number of Cases in Each Age Group for the Total Sample and for Various Divisions 
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TABLE 10 

PSRCBNTAGK OF CaSBS IN EaCU AqE GROUI* FOR CrNTFAL AND 
FOR Nortukun Nmv England Samples* 


Sample 

10 

It 

Arc group 

12 13 

14 

15 

16 

17 

18 

Norllicrn New Eiir. 

2.1 

+.1 

4.8 

6.8 

5.4 

5.1 

6.2 

3.8 

4.3 

Central New Kn^. 

4.5 

5,8 

6.8 

4.2 

3.2 

5.3 

fi.6 

5.0 

2.9 




Age group 







IS'2l 

22-24- 25-29 

30-34 35-39 

40 44 

45'49 

50-5V 55-59 

Northern New EtiR. 

L5 

3,5 

7.3 

8,9 

8.8 

8.3 

5.9 

4.9 

2.4 

Central New Eng, 

<1,8 

4.2 

7,6 

8.9 

6,6 

7.9 

5.3 

5.0 

3.7 


*For cnumcTQUon of tl)c towns tncliulcil iit these sflmplcs nee 'fixhle 6> 


TABLE 11 

Pbrgcntagk of Individual vs. Group Tests in Comrinku Age 
Groups for Central and for Northern New 
England Samples* 

Northern CciUrni 

New KhrIhiuI New Enjyiliind 


Age 

grou|i 

Group 

testa 

hullvitlunl 

(home) 

tests 

Ciroiip 

teste 

ImUvhlutvl 

(home) 

tests 

10-15 

82 

18 

82 

18 

16-21 

as 

15 

85 

ir. 

22-39 

71 

29 

69 

31 

40-59 

68 

32 

70 

30 

Total 

76.4 

23.6 

76.6 

23 .‘t 

*For fln 
Table 6. 

enumcrnlian of the 

towns included 

in each of these samples sCc 


TABLE 12 

Raw Alpha Scores of Central and or Northern 
New England Samples* 


Age 

Norttiern New England 

Central New ^nglnnd 

group 

Ik 

Mean 

Median 

n 

Mean 

Median 

10-15 

229 

66.6 

63.6 

113 

55.6 

49,1 

16-21 

, 177 

99.5 

92,3 

81 

92.2 

91.9 

22-39 

230 

89.0 

84,6 

104 

KS.8 

84-0 

40-59 

174 

94.3 

82,8 

83 

86.3 

77.2 


•For nil cniimcrcitlon of tlie towns Included in ciicli of these samplcis sec 
Table 6 . 
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TABLE 13 

Comparison of Partial- and Non-Family Groups 

Gi'aup A: Group Dl 

Extensive Inteiisive Total 

snmplmg aarapUng sample 

Partial- Non- Partial- Non- Partial- Non- 

fnmily family family family family family 

cases cases cases cases cases cases 

Adolescents (ages 10-21) 

Group-tested 95.8 100.0 77.3 91.5 90.0 97.4 

Home-tested 4.2 .... 22.7 B.5 10.0 2.6 

Adults (ages 22-59) 

Group-tested 97,3 94,3 +8.9 S2.3 79,0 82.0 

Hoiue-tcatcd 2,7 5,7 Sl.l 47.7 2UQ 18,0 

Total 

Group-tested 96.3 96.7 &5.E 70.1 86.0 98.7 

Home-tested 3.7 3.3 34.2 29.9 U.O 11.3 

Tnblc 14, which is to be read in columns—not rows—gives a 
summary description oi the sample, divided into “adolescents'^ (aged 
10-21) and “adults" (aged 22-59). Extended comment on this 
table is not possible; the careful reader will note for himself that the 
males and females appear to he sampled quite similarly; that most 
of the individual testing (especially among the adults) was done 
in Group B; that most of the persons wliose residence is unknown 
were group-tested;^® that Group A includes relatively few in the 
“complete-family” category; etc. 

In Table 14^ wc present a more complete description of the sam¬ 
ple. This table gives, by age groups, the number of cases in various 
combined classifications (e.g., the number of cases in Group B who 
are male and liall-tested, male and home-tested, etc.), 

APPENDIX B 

STATISTICAL TECHNIQUE 

Stafisticnl Constants. The statistical constants with which we are 
concerned are the mean, the median, and the standard deviation. Of 

^®Tlic slight percentage of home-tested persons whose residence is 
unknown consists principally of visitors to the home in which the 
testing was done. 
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TABLE 15 

Pmntage of Zeuo or Negative Scores in Alpha Subtests 
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these, both tile mean nnd the standard deviation arc affected by zero 
scores. These zero scores arc not uniformly distributed (liroiighout 
the variovis age groups, being more licuvily concentrated at tlic lower 
and upper ends of the age range (see Table 15). Inasmuch as a 
zero score probably denotes a kss^lhatv-zcro ability (in terms of ctpuil 
units), correction for this factor would to some extent increase the 
standard deviations, and would decrease the means, especially for 
the younger and the older subject?; of our sample—in other words, 
this correction would emphasize both the rise and the decline in the 
growtli curves of Figures T6. 

Thiougliout, we employ the "raw** statistical constants. We have 
not attempted to correct the means and standard deviations for the 
effect of ^cro scores; Shcpard*s correction was not applied to the 
measures of variability; and raw S.D.'s were not converted into 
"true** S.D.’s. Witli regard to this last point, Jones (13) has re¬ 
ported the split-half reliability of the Army Alpha, for an iinseicctcd 
sample of rural New England adults, as ^977; and Cnnrad and 
Jones, in a similar snmplc, using t\vo mental tests based on motion 
pictures, found virtually equid reliability cnenioiciits among both 
adolescents and adults (2), From these indications it is probable 
that the raw S.D/s to be reported for the total Alplia test at least 
approximate the "true**; and that the raw S.U/s for both the total 
Alpha and the individual Alplia subtests arc ailctpiately comparable 
from age to age. 

T-Scores. T-scorcs were resorted to as a means of rendering 
comparable the statistical constants of the various age groups in tlic 
various tests. McCall has recommended the use of tlie scores of 
l2-ycaMlds as the basis of T-scaliiig (21) ; we liavc, however, con¬ 
sidered a mature group to be superior for present purposes and have 
therefore employed the scores of the 290 adults aged 25-39, Figure 8 
compares the T-scorc re-scaling of total Alpha scores wltli Thorii- 
c[ilcc*s equal-unit re-scaling (28, pp. 237-238); it can be seen that 
the two curves virtually coincide, except for the dotted portions of 
the Thorndike curve. These dotted portions rcprcscrit values sug¬ 
gested only tentatively by Thorndike;^® the (lisagrcemcnt is insig¬ 
nificant, not only for this reason, but also because only a small frac- 

he values for Alpha scores of 0-19 arc not published, but were 
suggested by Professor Thorndike in a personal communication. 
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Armyr Alpha Row Scores 

FIGURE 8 

Relation between Raw Alpha Scores, T-ScoreSj and 
Thorndike's Equal-Unit Values 

tion of raw Alpha scores occur below or .ibove the point at which 
the dashed lines begin (less than 4% below 20, and less than 3% at 
or above 170). The slight irregularities in the curve of T-scores 
may be pveaumed to be caused, at least in part, by the absence of truly 
equal units in the base line. 

Witliiii our knowledge, no re-scaling of the scores for the individ¬ 
ual subtests of Alpha has previously been made; our T-scorcs for 
these tests must therefore be presented without comparison. Table 
16 presents raw scores and T-score equivalents for total Alpha and 
each subtest; Table 17 gives the mean, median, and S.D. of the 
disti'ibutions from which the T-scorc equivalents were obtained. 




290 


genetic PSYCIIOI.OGY monographs 





GROWTH AND DECLINE OF INTELLIGENCE 


291 


TABLE 17 

Statistical Constants for Group Aged 25-39 


SiaiIaIJchI 

conBlKiii 

TqIbI 

Al|iha 

AblilevI' 

iitc<l 

Alpha 

Tdil 

1 

Teat 

2 

Teal 

3 

Tut 

TcJl 

S 

T«i 

6 

Tcil 

7 

Teal 

Q 

Mean 

87.4 

54.3 

6.3 

9.1 

8.1 

14.1 

11.6 

7,4 

13.5 

20.4 

Median 

84.1 

50.8 

6.2 

8.9 

8.1 

13.4 

11.8 

7.8 

11,1 

20.6 

S.D. 

41,9 

24,8 

2.69 

3.45 

3.61 

10.3 

6.33 

3.94 

10.0 

9.61 


To whflt extent the T-scaling amounts also to a scaling Into equal 
units is uncertain^ except in the case of the T-scores of the total 
Alpha (see Figure 8). 

As indicated in the preceding section, we have computed means, 
medians, and standard devintions for raw scores. These statistical 
constants represent our fundamental data. To obtain T-scoie equiva¬ 
lents of the statistical constants derived from raw scores, two methods 
may be followed: First, each individual raw score may be converted 
into its corresponding T-score, and statistical constants computed for 
the T-valucs; or, secondly, the staiistical covstaais of the raw scores 
may be converted direcil\K This second method is valid, provided 
tlie relation between raw scores and T-cquivalcnts is linear. In our 
data, the actual relation tends to curvilincarity at the extremes; but 
since so lew extreme scores occur in practice, wc have considered 
it safe to use the method of direct conversion, which lias marked 
advantages from the standpoint of the amount of statistical labor 
involved. 

We do not wish to he misunderstood in our attitude toward the 
T-scorcs, We appreciate that the discrepancies between mean and 
median in many cases indicate the absence of normality of scores for 
the group aged 25-39; this means, as wc have indicated above, that 
the T-scorc technique amounts to a re-scaling of the raw scores; 
such re-scaling, however, does not invalidate the use of the group 
aged 25-39 as a point of reference for other age groups. More serious 
is the objection that the group 25-39 is not as stable and consistent 
as could be desired in its perfoimance on the different tests (cf. 
Figure 6), thus rendering T-scorcs derived from this group of less 
service for intcr-test comparisons. However, the group aged 25-39 
is the largest and most stable that wc have, and iiiuloubtedly supplies 
better norms for comparative purposes than any other large, adult 
group available. It perhaps deserves cmpliasis that, even if the 
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growth curves for the various tests arc not strictly comparable inter 
se, this in no way impairs the validity of each curve by itself. In the 
present stuJy^ our interest is, in fact, centered mainly upon the indi¬ 
vidual curves—the conversion to T-scorcs representing only a move 
or less incidental refinement, and not a fuiuiamcntul or essential 
tcchnic]uc. 

The Gromh Curves. The curves lov growth and decline of Alpha 
ability might be based on any one of the tlucc conventional incasuics 
of central tendency, viz., the mean, the median, or tlic mode. Since 
the distribution of test scores is usually somewhat positively skewed, 
the median is perhaps the most representative and uniformly com¬ 
parable single measure available. We have, however, preferred to 
use the arithmetic average of tlic smoothed mean and tlic smootlicd 
median (the smootliEd values at each age being taken from tlic 
smoothed growth curves). The purpose of this was twofold: first, 
the average score seemed to give more satisfactory (less irregular) 
curves of growth and decline tlian either the mean or the median 
alone; and, secondly, the use of both the smoothed mean ami tlic 
smoothed median for obtaining die ‘‘average" required tliat tlic 
smoothing of the growth curves be performed botli on the mean 
scores and also the median. Since we smoothed principally hy cyc,^*^ 
this repetition of the fitting process seemed a useful safeguard against 
accidental errors. 

Some readers may express objection to the procedure of fitting hy 
eye. The arguments against this procedure, and in favor of mathe¬ 
matical fitting, arc well known, Unfortunately, the practical and 
theoretical difficulties in mathematical fitting are seldom appreciated 
except by those with some experience in this branch of niathemnticai 
statistics. In the first place, the mathematical fit is not objective; 
the choice of type and degree of curve to be fitted is quite subjective, 
and, in the case of data as rough as ours, not easy; considerable trial 
and error is necessary before satisfactory fits arc obtained. SecoJidly, 

^^The fitting by eye was supplemented by an exanimation of tlie 
plus and minus cJeviations of the original data from the fitted curve; 
in general, these deviations (weighted hy the number of eases) 
summed approximately to zero, Tlic least-squares criterion was not 
applied, because tlie use of first-power deviations evidently gave bet¬ 
ter results. The least-squares cr iter ion, of course, is entirely arbi¬ 
trary (19, p, 160), enjoying its favor in mathematical curve-fitting 
principally because of its maihtmailcnl convenience. 
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as wc have just implied, there /j no singlej correct mathematical solu- 
UoTi. Wc hear about least squares solution,” when, as a matter 
of fact, nil}' f^iven set of data permits of numerous solutions, all de¬ 
pending on the type and degree of curve selected (8, pp. 88-89). 
Till idly, satisfactory inatliematical fits to original data of tlic form 
and roughness of ours are extremely time-consuming; no one without 
experience in fitting curves of high degree (such as our data would 
require) can appreciate the labor which a large number of such fits 
actually involves. Finally, we arc not assuming that on the basis of this 
single study it is possible to lay down any final law as to the growth 
and decline of human intelligence. Smoothing by eye therefore 
seemed sufficiently adequate for present purposes, especially since the 
author who undertook to do the work of smoothing was familiar with 
least-squares fits, and could presumably approximate them by eye. 
After all, curve fitting, aside from its mathcmcatical aspects, is not 
so abstruse and esoteric a process as the mathematical formulae in¬ 
volved in fitting may sometimes suggest I 

Some explanation may be needed, however, for our rejection of the 

/7 -b f 

simple sinootliing offered by the formula- 7^ -. The limitations 


of this formula arc obvious enough, hut sometimes unappreciated. 
Most obviously, the formula fails to provide for satisfactory smooth¬ 
ing of a curve at its two ends. More importantly, the formula 
a b c ^ 

-^-falls to give good results unless the ordinates arc closely 


and equally spaced on the X-axis, Neither of these conditions is 
fulfilled by our data; for rapiil growth compels the use of single 
age groups at the early ages, and cases are not sufficiently numeious 
at the upper ages to permit a continuation of this unit. Moreover, 

a h -f- c ^ , .11 

the formula -^- is not strictly suitable unless the true curve 

Is a straight line. Notice, for example, how this formula introduces 
a constant error of ,3 for the series 1, 15, 28, 40, 51, 61, 70, 78, etc. 

{i h “k c 

Finally, in curves with a niaximuni, the formula -always 


spuriously reduces this maximum; and If the curve is unsymmctrical, 
spuriously sliifLs the position of this maximum either to right or to 
kit (depending on the nfttvwc of the ^vsymmevry). Svivcly defi¬ 
ciencies are ^sufficient to condemn this particular smoothing formula— 
and all simple smoothing formulae arc, by their nature, subject to 
the same type of errors. 
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LA CROISSANCE KT LA DICCROISSANCE IJE L'lN'rELLrOKNCE; UNE 
ETUDE D’UN CJROUl'K llOMOGftNE ENTRE LKS AfJES 
!)E DIX ET SOIXANTE ANS 
()Usumi6) 

Cette (Stiidc csaaic surtoiit de tracer la croiSHfllicc et la (l^cniinaAncc de 
Piiitcllii^cnctt comino monirt^e par les Icsih incniniix ohe?, Ioh HujeiH cturc Ics 
nRcs clc clix cL soixantc nm. J^aiis cc hut, on ti fait suhir Ic teat mental 
Army Alpha a 1191 siijets dcs vilInKCH tin Vermont, (In Mnssaclurflctts, et dii 
New Hampshire. Lc proccHHua (hi lest n compria l’naa/;e dcs sallcs publitpres 
tics yiMnp;cs pour Ics tests collectifs (on a od-ert nnc entree lihre ^ iin ciiicnia 
pour assurer uiie bonne nssisilancc); ct auh>i ties cxanicns snppl^mcntaires 
^ la maisov\ de cevtx nVm pas nssUt6 sinx tests coUcctifs. On a oblenn 
ainai uiv asset b(Ji\ choix d’wnc popiiUtlon rtirnU ^r6c dc dix i soixante ana. 

Leg principales CaracldrivSliquca de la courhc dc dcveloppcmcnt pour tout 
le test Alpha^ entre Ics de dix ct soixnntc nns comprend cn soinnie unc 
ci'ojssancc llndnirc 5^ environ sei/c nils, avcc one nc('616ration rii5i;ntivc 
nprea seize niia ou point It phis ilcv6 eniic lea nijes de dix-luiit ct vini^t- 
et-iin. Une dccroissnncc suit, (|uj est beniicoup moina^ rapitle jjiie In crejis- 
sance pendant radolcsccnccj niais (jui comprend I'uK^ dc cliupiantc-ciiui 
une (liininution mi nivcnii dc (pinto rzc a ns. 

II exiatc dea differences iiiiportflnlea (Inna lea courbcH dc divcloppemeni 
pour les tests ipdivUluels ('sub“teals') de TAlpha. La d^crniasnucc esl la 
plu8 rapide dnna Us teats imlivhlucls 7 (analogies), 3 ("sem conuTum"), 
ct 6 (compl^teinenta iunT\<^ri(|ucH). Peut-etre peut-uu coOHitUiec res tests, du 
mains pour dca raiaona a priori, lea mcilleura (U I'AlpUn pour la utesurc dc 
riiuclligciicc foiidamcntnic oil cnpneiie intellcctuellc. l)(iiia In aixUinc ddeade 
de In VIC, environ (pinrantc pour cent dc.t r^sultnis lolnux dc I'AlpIin ddrivc 
de deux testa (test 4, vocabulnire, ct lest 8, in formation) ; A I'Affc cic 
dix nna, cca denx tests jie contribuciit (pic vin^t'Cinri pour cent mix rdfitiltnra 
totmix dc PAlphn. Scion lea tests mciitnux, done, In cnpnciU intcllcctucllc 
effience de I'ndiilte, beaiicoup plus (]uc cellc d'unc peraonne phi.s jcunc, iic 
derive dvidemment (jue dea cpmntiica accnmuUes dc connniaannees ct dc 
renaignementa, 

Lfl decroUsance de capacitc npriia Tadolescence dans le teat total Alpha, 
ct les particuIarUAs dca cciurbcs dc cUvclappcmeuc pour lea tests indivkluelg, 
nc peiivent etre bien expliqiUcs par un mniupic dc mobiles, r^pocpjc rcciiUc 
dc rassi.stnncc A J'^colc, tin rnnnriiic dc com prehension dc.s directions, unc 
disproportion dons I’nttention du snjet plus ngc A in prc^cision ct A In vltcsae, 
un mniiqnc d'excrcice dans les fonctions du tc.<itj unc molna bonne ou'ic, ct 
une moing bonne vision. 

On a consicl^rt misai quchpies probUiiics giibsidiaires dnns cetlc etude, 
(l) On a constat^ que lea fcmcllcs out montre unc petite sup6riorit£ f^6n6rnU 
aux maUs (sauf dans test 2, calcul). Cette su))6rlDritc (coiTune dans Us 
courlies dc croisaance physique) ust la plya grande pendant la premiere 
partie de I'adolescence. (2) Les groupcH vciiant dcs sections rui n les 
61oigiiec9 et rclntivcmcnt iiiQCcessibIcs out doting cmKStamment dc8 rdsultats 
aur Ic lest d'intclJigcnce moins dicvf's (pic ccitx dcs Imbiinnts du rjllnge. On 
ne peut expliqucr cettc clifT6rciicc sculenicnt HUr In banc du ImiuHcap dc 
milieu. (3) Dnna I'ndolcsccncc, coniinc entre ics intelligcnts et Icn horni^s, 
uno Vitesse diffdrcnticHc dc croissnnee .sembfe clainnent indirpidc par la 
croissnnCG (Inns lea hearts 6ia)ons dca rcsultnts mix divers A^cs. On nc 
trouve niicun clair t6nioignngc d’line diirAe diff^reiuiellc dc croissmicc, 
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Dans quelqiica tests Individiicls dc I'Alpha (maia non paa dana I'Alpha 
comme ensemble). In cldcroisanncc nprda radnlescence semble un pen dif- 
fdrenticlle—une petite convergence de capacitd se montrant dons quelquea 
teats individiielsi ct line petite divergence dans d'autres. 

Dicn qii'H ait lieu sans doute dca exceptions individucllcs h. la tendance 
gdiidralc, Ic fait d’linc dccroiasancc gdndralc apres radolcsccncc aciTihic 
clairemcnt evident. On peut considercr que les courbes pour la croissance 
et la ddcroissnncc de capacitc montrdc par lea tests mcntaiix; indiquent dcs 
probidmea sociaux iinpprtnnta, 

Jones et Conrad 


ZUNAHME UND ABNAHME DER INTELLIGENZ: EINE UNTER- 
SUCHUNG AN EINER HOMOGENEN GRUPPE IM ALTER 
ZWISCHEN ZEHN UND SECHZIG JAHREN 
(Referat) 

In der gegenwardgen Untersuchiing versuchtc man vornchmiich die 
Zunahme iind Abnahme der Lcistungsfaliigkeit in Intclligcnzprufungen in 
den Altcrsgruppcn zwischen 10 iind 60 Jalircn zii erforsclicn, Zu diesem 
Zweek untcrsiichtc man 1191 Vcraiichspcrsonen in 19 Gcmeinschnften in 
lanclHclicfi Teilcn der Stnaten Vermont, Mnssnehnsetts, und New Hampshire 
mit der Army Alpha Intclligcnzpriifung. Die Gruppenpriifungen fanden 
in Dorfhailen stalt; nls besonderer Antrieb, hln zu kommen, diente cin 
KInolilm, der frci gczeigt wurdc. Nacliti'dglicli wurden diejenigenj die 
211 den Gruppcnprufiingcn niclit gckominen vvareiij zii Plause gepriift, Aii£ 
diese Wcisc erhicit iiinn cin ziemlich gutes Exemplar einer Ihndlichcn 
Bevolkcning im Alter zwischen 10 und ^ Jahren. 

Die Hauptcigciischaltcn der Entwicklungakiirve, dem gesamten Alpha 
Test nacli^ iiir AJtcrsg-xijppcn zwischen 10 und 60 Jahren, weisen, zu- 
sammengefnsst, nuf cine liiicalc Zunahme [linear growth] bis zu iingefiihr 
16 Jahren Uin. Nach 16 Jahren folgt danii cine negative Beschlennigung 
[negative acceleration], die zwischen 18 und 21 Jahren ihren Gipfel crreicht. 
Nun folgt cine Abnahme die viel nllmahlichcr ist, alg der Aufschwung 
wahrend der Jugendzelt [adolescence], die aber mit Erlangiing dcs 56stcn 
Lebensjahres schon einen Riickgang bis zum Niveau dcs Vicrzchnjahrigcn 
erweist. 

Es zeigen sich wichtige Untcrschiede zwischen den Entwickliinp;gkiirven 
fur die einzelnen Teilprufiingcn des Alpha Tests, Am raachesten findet die 
Abnahme statt in den Tcilpriifungen 7 (Analogien), 3 ("Gesunder 
Menschenverstand’') [“common sense”], und 6 (Zahlenergiinzungen). Diese 
Teilprufungen konnen vicllcicht, wenigstens a priorij als die geeignetesten 
dcr Alpha fiir die Messung der grundsatzlichen Intclligcnz oder der intellek- 
tuellen Lcisiungsfahigkcit. Im sechsten Lcbensjahrzchnt stammt ungefahr 
40% der in dem Alpha Test crzieltcn Zahl von zwei Priifungen (Test 4, 
Wortscliatz; und Test 8, Kenntniflse [information]) ; mit 10 Jahren tragen 
diese zwei Tests nur mit 25% zu der gesaniten, im Alpha Test erziciten 
Zahl bci. So wic sic sich in Intelligenzprufungcn zeigt, stammt also die 
wirkaamc intcllcktucllc Kraft dcs Erwnchsenen, augenschcinlicli bis zu 
cincin vicl hdheren Grade ala die des jungeren Menschen, iiiir aus aufgc- 
hliuften Vorriiten von Erfahningen und Kenntnissen , 

Die Abnahme an Leistungafahigkeit in dem gesamten Alpha Test nach 
dem Junglingaalter, und die Eigenheiten der Entwicklungskiirven fiir die 
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individuellcn Tcilprufungeu Usftcn sich (lurch Mnngcl nn Amrieb [inotN 
vqlionl, EnJferniini' des ScluiUrMcrrichts, Mnngcl an Vcrstiindnis filr diq 
Anweismififcii, unvcrlinlinigmaaaiij btarkc Konisentricnirig dcr Aufmerkgnm- 
keit tier hltcrcn Versuchsjicrsoii an! Genfluigkeit zij ICostcn dqr SdincUigkoit, 
Mangel QU Oliung in den 'riitigkcitea dca l‘eatc8, oder nlineKmcudc Schfirfo 
des Gclidrs odcr dca SchenR niclu crfolgrcjcli crklrircn. 

Es wiirdcn in der fccgciiwiirdgcn UiUerHucliniiK nucli pcwignc untcr- 
gcordnctc Anfgs^bcn bcriicksicbiigt. (1) Mun fanil, ilnas die weibUebe 
Vcrauchaligrsoncn I’m Aligcmcincji den mtinnlldicn ci^yns ubcricgcn wnren 
(ausser in dem Teat 2» Rcchcnknnst). Dicse Ohcrlcgciihcit iBt, wie die in 
den pliysiologisicbcn Wacbamitiakurvcn envieseiic, wabrend dcs fruhen 
Jngendflltcra etne RidsaerCv (2) Daa Uevolkcrung^eKcmplar, das ana ent- 
fernlcn ilnd rcintiv iiiizugiinglichcn liindlicKcn Gcgcndcn erhalien wurdc, 
erziellc iti der Inlcllijgeiizprufuiig durchena riicdrigerc Zalilcn, nia die 
Einv/obnev deg Dorfes, Dicsct UntcracUied kann niebt vollsliindig aiif 
Basis der Nnchtelle der Umgebnng erklitrt werden. (3) Die Zunniime 
in den Normslabwcichungcn der Zohlen von Alter zu Alter acheint bcatimmt 
fluf eincn Unkcrflchied zwiachcu Begabtcn und Unbegnbten iinicr den Jiigend- 
lichen in Bezug auf die SclinelUgkcit do Wachstunna liidzuwclacn. Fdr 
einen difFercnzIercdden Untersdiicd in 13c2Ug nuf die Dnuer ties Wnchacjia 
[diAfercntlnl duration!) haben wir keineii kinreii Beweda. In cinigcn der 
Teilpriifvmgen lies Alpha Testa (olj>voUl niebt im Alpha Tesit ala Ganzea 
genommen) scheint die nachjugcndlichc Abnahmc [poat-ndolcscent decline] 
ctwas dlfTercnzicrcnd zu sein dn sich in cinigcii Tcilpru^ingcn eine gerltigc 
Konvergenz und in nndcren eine geringe Divergenz zeigt. 

Ohwohl zweifellos indivldiiellc Ananohmen dcr allKemeliicn Riclitung 
gegeniiber beateheti^ liisst sicli an dem Besteben cincr nnch-jugendllchen 
Abnabme der Lelatnngfifiihlgkeit bci InteDigcnzprufiingcii Icnuin zwclfeln, 
Die Kurven dtr Kcgistricrung dea WacbstwntB und tier Abnabme dcr Lcl- 
stungsfilhigkelt bej IntelligenzprOfungcn kdnncn aJa aiif rviclitigc aozinle 
Problemc hinweiseiid betrochtat ivcrdan. 


JORus UND Conrad 
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INTRODUCTION 

Recent experimental work with children has tended 
to stress the importance of structural development and 
maturation in the learning process. Emphasis has 
shifted from formal training as a necessary part in 
furnishing the child with those skills he must possess 
if he is to function as an efficient adult to the part 
which normal development plays. Jennings, in speak¬ 
ing of the education of children, says: 

"The first rule is one which grown-up human beings in 
many respects ignore to the great injury of children. 

Much of the power gained by the young human being 
as the years pass is not brought to him primarily by 
training, by learning, by the exercise of the particular 
faculty Involved, ... but is the mere consequence of un¬ 
hindered he.'dthy development. After the child reaches 
a certain stage of development, it can do easily and 
quickly that which it could not do even with much 
training at an earlier stage; and this silent unfolding 
may and should continue throughout life. Training 
is even harmful when it comes earlier than the develop¬ 
ment of tlic power which It tries to train; it must then 
he classed with the blights which cut off the develop¬ 
ment of powers" (45, p. 20). 

The problem concerning the relative parts contri¬ 
buted by practice or training, provided by the environ¬ 
ment, and maturaton or development that is determined 
principally by inner growth factors has important edu¬ 
cational implications. In matters of child training, 
popular belief has changed from time to time, fluc¬ 
tuating between the extreme “hands off” policy wherein 

[ 305 ] 
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the natural powers are left to develop unhampered 
by environmental restraints, and the equally extreme 
policy of a definite formalized system of training in- 
tended to suppress and supplant natural tendencies. 
The prevailing popular opinion docs much to deter¬ 
mine the educational policy of our schools. 

If nature is all-important, education becomes in¬ 
creasingly futile, for it would be a waste of time and 
effort to attempt to change the unalterable force. If 
environmental factors are move effective, training in 
the home and school is essential in preparing the child 
for meeting the requirements of later life. Psychologi¬ 
cal and biological studies (6, 12, 20, 44, 81) are at¬ 
tempting to clear up this question, but more work is 
needed before we can state with certainty what is the 
exact influence of either factor upon any given ability 
or skill. It is a most diflicult task for, as Marquis (.58) 
points out, these two streams of influence go along to¬ 
gether throughout the life of the individual and can¬ 
not be clearly separated at any point. Even during 
the prenatal period, intrinsic and extrinsic factors arc 
acting simultaneously upon the growing organism, and, 
as development continues, it becomes increasingly 
more difficult to determine which has the major role. 
If the process of growth and development will bring 
a given ability to as high a plane of functioning as 
specific practice, it is useless to subject children to in¬ 
tensive training in that particular ability. The whole 
question of what to teach, and when and how to teach 
it, is intimately concerned with this problem. 

It is the purpose of this study to investigate the vela- 
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live contribudotis made by practice and maturation to¬ 
gether with other influences in the environment in a 
group of young children who are in a stage of rapid 
development. The learning situation is to be made up 
of a series of tasks differing in level of complexity so 
that learning may be analyzed in relation to this factor. 
There is need for a study concerning the role of matu¬ 
ration and practice at the preschool level in a skill 
made up of different degrees of complexity. 

Experimental Literature 

Studies Relating to the Effects of Practice. Most 
of the experimental work in this field has been car¬ 
ried on with animals or newborn babies, but within 
the last five years there have been several studies on 
preschool children. 

Gates and Taylor (18), working on a motor and 
mental function, attempted to test out the three follow¬ 
ing theories concerning the character and limits of im¬ 
provement: that improvement results from the direct 
increase in fundamental capacities; that improvement 
results from the indirect increase in fundamental ca¬ 
pacities by means of stimulated growth; that improve¬ 
ment results from the acquisition of techniques, 
information, ‘tricks of the trade.’ Speed of tapping, 
a function simple and presumably little affected by 
practice, was selected for the study. Eighty-two kin¬ 
dergarten children were divided into two comparable 
groups on the basis of 18 days* practice in tapping, 
chronological age, mental age, sex, and general motor 
ability as measured by teacher’s judgments, and eight 
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motor tests. The practice group was given six months 
of daily tapping practice, or 76 trials in all. The con¬ 
trol group had no practice during this period. All 
of the subjects had a 17-day final practice period. 
After six months of non-practice, both groups were 
retested. The practice group in all totaled 111 days 
of tapping; the control group, 35. Both groups showed 
rapid Improvement during the initial period of prac¬ 
tice. The practice group gave evidence of slow but 
steady improvement to the end. The control group 
after six months of non-practice was inferior to the 
practice group, but showed a gain over its last tapping 
score. In 11 days, the controls caught up with the 
practice group and remained practically equal in 
achievement to the end of the 17 days of the final prac¬ 
tice period. Six months later, both groups were about 
equal. The authors make this conclusion; 

"The fact ttmt the pr.-icticc Ktaup was no better after 
six months of continuous practice than tlic control group 
after a few clays of readjustment . . , suggests tliat tlic 
improVEment was due to technique and that even pro¬ 
longed training had no perceptible inllucncc upon ca¬ 
pacity. . . . Tlie fact that, after six months of disuse, 
tile intensively trained practice group showed no superi¬ 
ority over the control group, points to the same conclu¬ 
sion" (17, p. 452). 

In evaluating this experiment, it must be pointed 
out that a very simple skill was selected and that pre¬ 
liminary practice was given to all subjects until the 
stage of rapid improvement was passed. It seems 
likely that the children were approaching their phys¬ 
iological limit, and that intensive practice beyond this 
point was not of any permanent advantage. Quite 
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possibly, increased muscular coordination and growth 
in strength rather than training brought about the 
slight increase in tapping ability for both groups since 
the time element was uniform for all subjects. Fur¬ 
thermore, the control group continued to improve dur¬ 
ing the six-months non-practice period. This would 
seem to iridicate that factors other than specific prac¬ 
tice were influencing the learning process. 

Auditory memory for digits (17) was studied by 
the same technique as tapping. Starting with an equal 
initial score, the practice group at the end of 78 days 
showed a gain of 2.07 digits, whereas the control group 
with no practice gained .73. Since no measures of 
dispersion are given, it is impossible to determine how 
significant this difference may be. On retest, however, 
four and a half months later, the advantage of the 
practice group was lost and the two were found to be 
about equal. The conclusion here as in the earlier 
study is that continued practice failed to give any fun¬ 
damental advantage; there was, seemingly, no per¬ 
manent increase in capacity. In both of these studies 
the authors have attempted to measure simple funda¬ 
mental capacities that are little affected by training. 
Would the result have been the same if more complex 
skills dependent upon the combining of simple habits 
had been selected? 

Two studies from Gesell’s laboratory at Yale (21, 
8S) deal directly with the factor of maturation in 
learning. The method is that known as co-twin con¬ 
trol, wherein identical twins, identity having been es¬ 
tablished by close mental, physical, and behavior cor- 
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respondence, were used. At 46 weeks of age, one twin 
was given six weeks of daily practice in stair climbing 
and cube piling; the other twin served as control. At 
the end of the training period, cube behavior was 
strikingly similar for both twins; no advantage resulted 
from the specific training. The trained twin, how¬ 
ever, surpassed her sister in stair climbing at the end 
of the six-weeks practice period. At this point the 
control twin was given two weeks of stair-climbing 
practice, during which time she caught up with her 
sister. Evidence here indicates that the greater ma¬ 
turity of the control twin considerably off.set her lack 
of training since two weeks* practice brought her to 
as high a state of proficiency in stair climbing as her 
sister who had training at an earlier age. 

Later these same twins served as subjects for a lan¬ 
guage investigation. At the age of 84 weeks, Twin 
T was given five weeks of language and vocabulary 
training while Twin C was kept in a non-language but 
otherwise identical environment. Beginning at 89 
weeks, Twin C was given similar language training. 
She learned more rapidly than her sister and at the 
end of four weeks equalled Twin T’s performance 
based upon five weeks of training. Three months 
later, the two children were of about equal ability. 
Strayer notes that there were similar well-defined 
stages of development in both twins regardless of dif¬ 
ferences in time of appearance. Though the evidence 
here is not so clear as in the case of stair climbing and 
block piling, it favors the importance of maturation 
in the development of language, a function that of 
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necessity is acquired through environmental stimula¬ 
tion. Strayer concludes that “maturation influences 
not only effectiveness of training in vocabulary, but the 
general pattern of behavior. Training, although it 
cannot transcend maturation level, is to some degree 
effective in increasing vocabulary” (85, p. 312). 
From these two studies it seems that intrinsic and 
extrinsic factors of development may vary in different 
skills since maturation stands out more clearly as being 
effective in learning to climb stairs than in learning to 
talk. 

A recent study at the Iowa Child Welfare Research 
Station (30, 31) is concerned with the relative influ¬ 
ence of specific practice and maturation or general 
practice in a given motor skill (throwing at a moving 
target). Sixty children, between the ages of three and 
seven, were divided into two groups comparable in 
age, sex, and initial ability on the moving target. Three 
other motor tests were also given at this time. The 
practice group had eight weekly periods of ten throws, 
each followed by two tests. The controls rested during 
the eight weeks of practice but were given the two end 
tests. This made a total of 30 throws for the controls 
and 110 for the practiced subjects. Both groups made 
small gains from initial to end tests. The average gain 
for the practice group was 1.9; for the controls, 1.3, 
leaving a difference of .6, which was too small to be 
considered statistically significant. This study gives 
evidence that improvement in skill came, not so much 
as the result of specific practice, as from such factors 
as maturation and general practice. In repetition of 
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the three motor tests, controls proved to be as skillful 
as the practice group. Both groups made gains in arm 
strength and perforation tests comparable to their im¬ 
provement in the moving-target ability, and both 
groups showed loss in the tracing test. 

Related Learning Studies. There is evidence that 
the influence of specific practice varies with different 
skills. Gates’ study shows no permanent advantage for 
the practice group in the simple skill of speed of tap¬ 
ping; however, we know from practical experience that 
training is necessary to perfect such complex skills as 
typewriting and golf. The work on stair climbing and 
language development of identical twins indicates that 
training and maturation arc not contributing equally in 
both skills. It is possible that level of difficulty of task 
may be an important factor here. Two studies dealing 
with the factor of complexity or difficulty of task in 
relation to learning have a direct bearing upon this 
investigation. Ruch (78) selected tasks representing 
three levels of complexity and found in a group of 14- 
year-oJd children that the relation between mental age 
as represented by Army Alpha scores and achievement 
increased as one progressed from card sorting, through 
code substitution, to abstract relations. In card 
sorting, the relationship between mental age and 
performance decreased markedly with practice; in 
code substitution the decrease was slight, and in ab¬ 
stract relations, practice slightly increased the relation¬ 
ship, Ruch points out that one cannot generalize as 
to the form of the learning curve for different functions 
or different degrees of complexity. As a result of prac- 
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tice, individual differences increase in abstract rela¬ 
tions; run parallel in code substitution; and decrease 
in card sorting. 

Atkinson (1), investigating learning in card sorting, 
and number and alphabet substitution among college 
students, found that intelligence tests were a poor mea¬ 
sure of performance in simple tasks as card sorting, 
but that they were more closely related to the more 
complex tasks of substitution. These two studies, 
somewhat similar in technique, support each other in 
showing that complexity of the task is a factor in the 
relationship between intelligence and performance. 
Their weakness lies in the fact that very different types 
of learning have been selected and labeled as simple 
or complex without any good objective criterion. 

In a study of the relation of brain injuries to maze 
learning and relearning in rats, Lashlcy (54) finds sup¬ 
porting evidence for the theory that complexity of task 
is closely associated with degree of inferiority of the 
operated as compared with the normal rats. Operated 
rats required 3 times as much practice for learning 
the simple maze patterns as normal rats; almost 5 times 
as much practice for the pattern of intermediate com¬ 
plexity, and nearly 10 times as much practice for the 
most complex pattern. The author concludes that "the 
simple problem offers difficulties which are not much 
greater for the animals with brain lesions than for nor¬ 
mal ones.. . . The more complex problem, on the other 
hand, is more difficult for animals with lesions than 
for normals" (54, p. 74). This same tendency seems 
to hold for tasks of different degrees of complexity in 
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brightness discrimination. Where the problem is that 
of discriminating between light and darkness^ there is 
no retardation for the operated animals; where a sec¬ 
ond light was introduced and the animals required to 
choose the brighter of the two, there is marked superi¬ 
ority for the normal animals. 

These studies raise the perplexing question of what 
constitutes complexity. By what criterion may we 
judge whether abstract relations arc more complex 
than card sorting? Can wc be sure that a maze pattern 
consisting of eight culs-dc-sac is actually more com¬ 
plex than one of three? Lashley (55) suggests that 
complexity may be obtained by increasing the number 
of similar elements in a situation, or by changing, 
qualitatively, the relationship between them. Holling- 
worth and Cobb (33) define complexity in terms of 
number of associations involved in a task, Experi¬ 
mental evidence to support these theories is lacking. 
There is need for careful definition of the term ‘level 
of complexity* in each study to avoid ambiguity of 
meaning- It seems as if complexity and difficulty were 
closely related, especially in a motor learning situation 
where accomplishment is measured in terms of time 
and error scores. One would assume that difficulty in¬ 
creases with increasing complexity of task, and hence 
that the number of errors, or length of time required 
for a given level of performance, would be, to some 
degree, a measure of level of complexity. However, 
this would follow only where tasks arc similar in other 
respects; for example, equal distance in the true path 
of a maze pattern, or where different tasks are arranged 
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in a single series such as patterns on a particular type 
of maze, or different arrangement of lights in a visual 
discrimination box. We all recognize gross differences 
in complexity but there seems to be ho basis for com¬ 
paring degrees of complexity in two non-similar activi¬ 
ties. It seems probable that an accepted criterion of 
what is meant by complexity would clear up the seem¬ 
ing-inconsistencies in some of the learning studies. 

Maze Studies. Since the purpose of this study was 
to investigate learning in relation to complexity of task, 
it was necessary to select some skill wherein tasks could 
be arranged in a single series from simple to complex. 
The maze seemed a suitable learning situation because 
patterns differing in level of complexity could be set 
up. The maze also has the advantage of being well 
adapted for work with preschool subjects since it can 
be made interesting, is not too difficult, and favors a 
trial-and-error method of approach. 

The maze or labyrinth, which was first used for 
amusement and entertainment of adults, was taken into 
the psychological laboratory in 1896 by Thorndike. 
Early maze experimentation was with animals and not 
until 1912 was the enclosure type of maze adapted to 
humans (9). Perkins (70) reviewed maze literature 
and classified human experimentation into the follow¬ 
ing stages: early work to determine whether subjects 
could learn the problem; criticisms of learning curves 
and methods of recording; problems of transfer, me¬ 
chanical guidance, and interference; and theories of 
motor learning and various factors that influence it. 
To this last type belongs the present study. Miles and 
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Knott (65), in a history of maze studies, give four 
types of mazes: the enclosure, made up of pathways 
through which the subject travels; the maze in minia¬ 
ture which may be explored by stylus, pencil, or, as 
in this study, by a rolling ball; the mental maze; and 
the elevated finger maze. A chronological outline by 
McGinnis (63), in 1929, lists 40 maze experiments 
upon human subjects. It is interesting to note that only 
four of them include the preschool age. 

Criteria of Maze Learning. The question of what 
constitutes the best criterion of maze learning is one 
that has received a good deal of attention. Maupin 
(59), in a review of literature on habit formation in 
animals, discusses this subject. Yerkes (103), in ex¬ 
periments with the dancing mouse, discards time as an 
invalid measure of maze learning because of the many 
interrupting factors which may enter in. He speaks 
of the rat stopping to wash its face, looking around, or 
being hurried by shock into an error. For this reason 
he would give errors first place, and consider time as 
of only secondary importance, Watson (96), in 1914, 
says that time, carefully controlled, is the only safe 
guide to estimating the learning process of a maze. 
Hicks (32), 1911, prefers the distance curve. She 
points out the difficulty and impracticability of getting 
it and substitutes time as perhaps the best single cri¬ 
terion of the learning process. Watson’s later inven¬ 
tion of the Johns Hopkins circular maze with camera 
lucida attachment, which makes possible the accurate 
record of distance, would do away with Hick’s objec¬ 
tion to distance. Vincent, 1915, finds curves for error 
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and time dissimilar. Trials, according to Brockbank 
(3), 1919, give a better measure than either time or dis¬ 
tance because learning consists in the establishment of 
integrations of movements, the loss of which would be 
indicated by the need of a greater number of trials 
after a period of disuse. Both time and errors are used 
by Davis and Tolman (14), 1924, In 1930, Liggett 
(56) raised the question of the best measure of maze 
learning. The advantage of time, he points out, is that 
it is easy to get and leaves the experimenter free for 
other recording, Time may be either total or static, 
which represents the amount of time not spent in actual 
maze travel. The last is difficult to get because there 
is no satisfactory criterion as to what constitutes a stop. 
By subtracting static from total time a running score 
is obtained, or the time actually spent in maze travel. 
Running time would meet Yerkes’ criticism because 
from it have been eliminated the interrupting activi¬ 
ties. The chief difficulty in error score lies in deter¬ 
mining a suitable criterion for error. Should merely 
entering a blind be counted as an error, or must the 
blind be completely traveled? Also the question of 
gradations of difficulty in errors comes up here. Total 
distance is a refined error score. Number of trials 
is not satisfactory because it does not show progress 
from trial to trial, and because it requires the setting 
of an arbitrary standard for perfect learning. Should 
complete learning consist of three or five successive per¬ 
fect runs or some other number? Speed, according to 
Liggett, is the best single score. It is obtained by di¬ 
viding total distance by total time. Liggett points out 
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that time, according to learning curves, seems to be 
principally a function of speed. Since error curves do 
not resemble speed they also should be reported in a 
maze study. Heron (28), 1922, using the Watson cir¬ 
cular maze, recorded net time, obtained by subtracting 
static from total time, and surplus distance, which is 
the difference betrveen a perfect run and the actual 
distance traversed. He questions speed because it is 
apt to be related to different physiological levels of 
functioning. Cox (12), 1928, found general agree¬ 
ment between time and error scores on a two-story du¬ 
plicate maze. This last study is the only one here 
referred to in which human subjects were used. 

With such disagreement between workers in the 
field, it is difficult to select any one criterion as valid 
for maze learning. The safer method is to obtain as 
many different measures of learning as possible and, 
in interpreting the data, to beat in mind the limita¬ 
tions of each. 

Reliability of the Maze. Most of the work on reli¬ 
ability of the maze has been done in the field of animal 
learning. In 1922, Heron (28) pointed out that previ¬ 
ous workers had not been concerned with the reliability 
of their instruments and emphasized its importance in 
evaluating the results of any learning problem. He 
attempted to determine the reliability of the Johns 
Hopkins circular maze by correlating it with the prob¬ 
lem box and found all correlations low. Hunter, work¬ 
ing contemporaneously in the same laboratory, found 
a high degree of reliability between ability to form a 
simple maze habit and to break it by forming another 
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in human subjects, but low reliability in rats. He 
suggests that this difference may be due to better meth¬ 
ods and more uniform control for humans. Davis and 
Tolman (14) in 1924 reported odd-even coefficients 
for eight days of learning in rats on two types of mazes 
of .44 and .04 for errors, and .21 and .32 for time. 
Hunter, the same year, made this statement: 

"No maze, cither for rats or humans, is analyzed suffi¬ 
ciently to justify the unqualified acceptance of data gath¬ 
ered from it with reference to the determination of in¬ 
dividual and group differences in learning. Habit for¬ 
mation docs take place in the maze, and most subjects 
can be trained to a point of mastery; but a comparison 
of subjects upon the basis of data gathered on the learn¬ 
ing process itself is of very uncertain value” (39, p. 

440). 

He reports 470 correlations, ranging from —.33 to 
.85, with an average of .30. Carr (8), in 1926, replied 
to Hunter that no one was proposing to use maze rec¬ 
ords of learning for individual comparisons, but that 
it was suitable for group study to determine the effect 
of changing conditions upon maze learning ability. 
Tryon (92), the same year, published an article stating 
the thesis that, instead of invalidating results, the ef¬ 
fect of unreliability of instrument is to make an ob¬ 
tained difference more significant. 

This controversy over reliability of the maze has 
led to emphasis upon more careful experimental con¬ 
trol and to work with different types of mazes. As 
early as 1912, Carr (9), in criticizing trials as a mea¬ 
sure of maze learning because they were so dissimilar, 
suggested that the difficulty was partly that of non-com¬ 
parable apparatus and technique. He advocated a 
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Standardized maze. Hunter (40), in 1926, in his re¬ 
ply to Carr, states that in the Kansas studies the maze 
did not give satisfactory reliability, but he believes 
careful attention to precision of methods would greatly 
help. He cites the fact that reliability is greater for 
humans than animals and that this is probably due to 
the influence of verbal instructions. 

Recent maze studies have yielded higher reliabili¬ 
ties than earlier ones. Stone and Nyswander (84), in 

1927, using a multiple-T maze, report coefficients 
ranging from .49 to .99. Similar reliability coeffi¬ 
cients were obtained by Burlingame and Stone (5) in 

1928, and by Heron (27) in 1930, These three studies 
of rat learning determined reliability according to four 
methods; sum of the errors on the odd days correlated 
with the sum of the errors on the even days; sum of 
the errors on the odd blinds correlated with the sum 
of the errors on the even blinds; sum of the errors on 
the first half correlated with the sum of the errors on 
the second half of the maze; and the sum of errors for 
any segment correlated with the sum of errors for any 
other segment. 

In the field of human maze learning, high reliability 
coefficients are being obtained, Husband (42), in 

1929, in a comparative study, found reliability coeffi¬ 
cients of .93 and .96 for humans. They were some¬ 
what lower for rats, .80 and .86. Knotts and Miles 
(50), in 1929, reported reliability coefficients for blind 
children, using finger and stylus mazes, from .88 to 
,98. McGinnis (63), in 1929, on the Young slot maze, 
with preschool subjects obtained coefficients ranging 
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from .83 to .98, and on a non-visual cue stylus maze, 
.33 to .66. Nyswander (67), in 1929, pointed out that 
reliability is affected, not only by factors of maze con¬ 
struction such as pattern and number of blinds, but 
also by complexity; and that neither a very simple nor 
a very complex maze satisfactorily differentiates among 
individuals. Her coefficients on a high-relief finger 
maze run from .56 to .79. Peterson and Allison (74), 
in 1930, found a relationship between the magnitude of 
reliability coefficients and amount of visual exposure. 
Their work, which yielded reliabilities from .48 to .87, 
suggests that one can increase reliability on a human 
stylus maze by visual exposure before each trial. 
Spence and Townsend (83), in 1930, with two groups 
of high and low intelligence on a Miles high-relief 
finger maze, found reliability coefficients ranging from 
.93 to .98, and concluded that the maze is highly reli¬ 
able for group differences. 

Summary of the Literature, In summarizing the 
experimental literature related to our problem, there 
are three main types of investigations: those attempt¬ 
ing to separate tlie influence of specific practice pro¬ 
vided by the environment; studies dealing with degree 
of complexity of task, and the learning process; and 
related maze studies. Evidence tends to support the 
theory that factors other than specific practice are re¬ 
sponsible for learning. In such skills as speed of tap¬ 
ping, memory for digits, and hitting a moving target, 
controls did about as well as practice subjects. In cube 
piling, stair climbing, and, to a lesser degree, language 
acquisition, maturation seems to overshadow the effects 
of training. 
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Two studies, based upon such skills as card sorting, 
substitution, and abstract relations, point to complex' 
ity of task as a factor in the relationship of intelligence 
to performance. Work on rats with brain lesions in¬ 
dicates an increasing retardation of maze performance 
with increasing complexity of pattern. Docs level of 
complexity in a skill bear relationship to the effective¬ 
ness of practice or retention in learning? 

The phases of maze learning which most concern 
this study are: ascertaining what is the best criterion 
of learning; and determining whether the maze is a 
sufRciently reliable instrument for measuring group 
differences. The measures of maze learning most fre¬ 
quently reported are time, errors, and number of trials, 
but some experimenters prefer the more refined speed 
and distance records. There is considerable difference 
of opinion as to which measure best represents the 
changes actually taking place. Early maze studies 
yielded low reliability, but more recent work has 
proved the maze to be as reliable as other motor skills 
and tests, In the field of human learning, maze re¬ 
liability coefficients run from .80 to .98; well above 
the standard set by Kelley as necessary for distinguish¬ 
ing between group differences. We may say that the 
maze is a suitable instrument for attacking the problem 
of learning. 



II 


PROCEDURE 

Purpose 

The purpose of this study is to determine for a given 
motor skill, performance on the rolling-ball maze, 
whether degree of complexity of task bears any rela¬ 
tionship to level of functioning attained through prac¬ 
tice. Experimental work has shown for certain skills 
that growth and development may bring as high a de¬ 
gree of proficiency as specific practice. Is this true of 
learning on the rolling-ball maze? Will practiced 
subjects have greater advantage over unpracticed sub¬ 
jects in complex tasks than in simple ones? It is also 
hoped that such a study will give further understand¬ 
ing of the process of learning in this type of motor skill. 

The Learning Situation 

Certain requirements were kept in mind in selecting 
the learning situation to be used as the basis of this ex¬ 
periment. The first was that it be a skill which, in 
general, would lend itself to a trial-and-error method 
of attack, as there should be a gradual elimination of 
errors or increase in ability rather than sudden com¬ 
plete solution. This is an essential element in a study 
where practice is being given in equal time units and 
achievement in tasks of different levels of difficulty is 
being compared. Secondly, it should have within it 
different degrees of difficulty, or complexity, for prac¬ 
tice is to be studied in relation to complexity of the 
task. It is hard to say just what elements make one 
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task more clifRcult than another; in many instances we 
lack suitable criteria for defining complexity, yet we 
do recognize gross differences in the two extremes of 
a given skill, That is all wc aim to do here. For the 
purpose of this study, that task is considered to be more 
difficult, or more complex, which requires more time 
to complete and which involves the greater number of 
errors. Since the tasks employed arc steps in a single 
motor skill, this problem of what constitutes complex¬ 
ity is thus considerably simplified. Thirdly, it should 
be novel so that the subjects will be relatively unprac¬ 
ticed at the beginning of the study and will have no 
opportunity for additional practice during the experi¬ 
ment, A learning situation made up of common play 
materials or everyday skills which are developing in¬ 
dependent of the experimental situation, or one to 
which some children have greater access than others, 
would tend to cover up the effects of practice within 
the experiment and so make results difficult of inter¬ 
pretation, Fourthly, the learning situation should be 
suited to the age and ability of the subjects. This 
means that the task be neither too easy nor too difficult 
for the particular group of subjects and also that it 
differentiate between them. Preschool children were 
selected for this study because they are of an age when 
growth is going on rapidly and when many skills are 
being acquired. A fifth requirement is that the learn¬ 
ing be rapid so that one can get measurable improve¬ 
ment in a relatively short time, Lastly, the skill should 
be interesting to young children. This involves the 
very important factor of motivation. Where the learn- 
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ing process covers an extended period of time boredom 
and lack of cooperation on the part of the subjects may 
seriously affect the rate of learning. Outside incentives 
may be used, but these are never as satisfactory as a 
learning situation which itself holds the interest of the 
subjects. 


Description of the Apparatus 

After searching about for a type of learning situa¬ 
tion that would best meet the above requirements, a 
rolling-ball maze was constructed. It is built some¬ 
what upon the plan of the Carr stylus maze (9) that 
was used in a study of the effect of visual guidance. 
Here, however, instead of tracing the path with a sty¬ 
lus, a ball is rolled over the path to the goal. 

The maze was made of a metal plate 9 inches square 
and of sufficient thickness to be tapped for machine 
screw threads. The outline of a 7%-inch square was 
made in the center of this plate. The inside of the 
square was marked off into 81 smaller squares of equal 
size. At the intersection of each pair of lines making 
up this checker-board effect, a hole was drilled and 
tapped for a machine screw, size 10-32, there being 
100 such holes; one at the intersection of each cross 
and border line. Into each of these holes was screwed 
a 10-32 round-head machine screw to the depth of ap¬ 
proximately 7-16 of an inch. A nut of the same size 
was screwed on the exposed end and was tightened 
down against the plate to act as a lock nut. 

The spacing of these screws was % of an inch from 
center to center, leaving an actual clearance between 
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the inside edges of the screws of about 11/16 of an 
inch. These spaces between the rows of the screws 
formed a track for the f^-inch steel ball used in the 
maze. The actual pattern of the path which the ball 
was allowed to take was made by adjusting the screws 
for height so that they cither obstructed or cleared 
the passage of the ball. The difFcrence in height of 
the 100 screws for any given pattern was not great 
enough to indicate the true path and positions of the 
culs-de-sac when the maze was held in the two hands 
in working position. The ball was set in motion by 
tilting the maze in one of four directions: to the left, 
right, towards, or away, from the body. 

The metal plate which made up the maze w'as set 
in a narrow frame of wooden picture molding. The 
metal used for this maze was sheet aluminum, selected 
because of its resistance to tarnish and the case with 
which it could be machined. It was found that the 
steel ball had a tendency to leave a slightly discern¬ 
ible trace of its path after constant use. A suggestion 
is therefore made that a harder metal, such as brass, 
stainless steel, or even ordinary steel, which, however, 
would have to be watched for rust, would be better 
material for the maze. However, it was possible to 
scrub off the evidences of the track left by the rolling 
ball from the aluminum by the use of fine abrasive 
material. To facilitate experimental procedure, three 
separate mazes were constructed and a different pattern 
set in each one. These were identical in appearance 
so that the subject could not tell by looking at the maze 
upon which pattern he was working. 
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Mechanical Device for Recording Errors, Since 
the ball was set in motion and made to follow the 
path by tilting the maze in different directions, it was 
possible to determine the fewest tilts in each direction 
which were necessary to direct the travel of the ball 
over the true path. Any tilt over and above this mini¬ 
mum number would constitute an error in direction 
of movement because it indicates that either the sub¬ 
ject does not know the correct path, or that he lacks 
control in directing the ball over the route. Learning 
would tend to eliminate both of these types of error. 

A mechanical device was therefore constructed 
which would hold the maze, limit the degree of tilt¬ 
ing, and record the number of motions in each direc¬ 
tion used in-the maze solution. This apparatus con¬ 
sisted of a metal tray just large enough to hold the 
maze. To the bottom of the tray at its center point 
was attached a universal joint set upon a pedestal 
which elevated the tray 6 inches above a wooden base 
and allowed it to tilt in any direction. Below each 
corner of the tray, a metal post, inches in height, 
was fastened to the wooden base. These four posts 
limited the amount of tilting of the tray to ^ inch, 
an amount sufficient to allow for the operation of the 
maze. 

The following system was worked out for mechani¬ 
cal counting. Behveen each pair of corner posts and 
affixed to the wooden base was placed a Veeder single¬ 
action arm counter. The arm of each counter was at¬ 
tached to a point above it on the tray by means of a 
spring, The spring was so adjusted as to give positive 
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action with the counter and still allow flexible connec- 
tion with the arm of the counter. When the four 
counters were connected in this manner, any tilting 
motion of the tray carried to a point where it was 
stopped by the posts would be recorded by one or an¬ 
other of the counters. 

Continued experimentation with the counters used 
in this device failed to give accurate record of the tilt¬ 
ing motion unless the movement was suflicient to bring 
the edge of the tray in contact witli the two appropri¬ 
ate corner posts. Tilts of slighter magnitude, while 
great enough to set the ball in motion, would not al¬ 
ways be recorded by the counters. To make sure that 
the tilt would be great enough to be accurately re¬ 
corded by the counters, the metal posts were electri¬ 
cally wired in such a manner that when the metal tray 
made contact with any two posts, electrical contact 
was formed which sounded a buzzer, The rule was 
laid down that, in working the maze, each tilt sliould 
be great enough to make the buzzer soundj thus in¬ 
suring accurate recording by the counters. 

Recording of Maze Perforniance. In the main ex¬ 
periment, time and error records were obtained for 
each trial; a trial consisting of a successful maze per¬ 
formance where the ball reached the goal. Time was 
measured by a stop-watch in fifths of a second from 
the moment the ball began to move until it came to 
a stop in the lower right-hand corner of the maze. 
Counter readings for the four different directions of 
movement were recorded on uniform blanks for every 
individual at the beginning of each day and after each 
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maze trial. By subtracting the second reading from 
the preceding one, a movement score was obtained for 
every maze trial in each of the four directions. The 
sum of these constituted the total movement score for 
a single trial. To get an error score, the appropriate 
number, 5, 12, or 19, was subtracted from the move¬ 
ment score on the respective maze pattern I, II, or 
III, These numbers represented the fewest possible 
movements required to direct the ball over the true 
path of the maze; any movement above the designated 
number constituted an error. 

Maze PaHer7is, The set-up of the experiment re¬ 
quired three maze patterns of different levels of com¬ 
plexity. Complexity is here defined as that quality 
which makes for a greater expenditure of time and a 
greater number of errors in maze learning. Since 
there was no accurate way of determining in advance 
just how difficult a given pattern would be for a group, 
trial-and-error method was resorted to. It seemed rea¬ 
sonable to assume that factors influencing the degree 
of complexity would be the number of turns in the 
path, position, and direction of turns, length of path, 
and the number and position of culs-de-sac. With 
these in mind, three patterns were set up and tried out 
on a small number of subjects. Adults were used in 
this preliminary work because they were more avail¬ 
able and easier to work with than children. After 
considerable experimentation with different patterns, 
some 12 or IS in all, a set of three was worked out 
that seemed to give clear-cut spacing with respect to 
complexity or difficulty of task, Table I gives the 
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TAULE i 

Mean Time Scores of Adults for Make Patterns Differing 

IN COMFLHXITY 

p;itierii MtMii Knii^c (scconiis) 

Simple 1 17.758.95 6 lo *11 

JI 26.54:i:l7.38 16 ro 76 

Complex III 64.67:J:25,9« 30 lo MO 


TAHLK 2 

Mean Time Scores of Children for Maze PArriiiiNS 

UlFFIiRINO IN CoMI'LEXITV 


PuUuni I 


PlULTII 11 

Pniitirn III 

Errors 2.1l±l.30 


10,88:1:21.87 

I9,9S±4.49 

Time 17,82+2.56 


+7,84+ 8.M 

8S.I6±4.S2 


mean time scores for a group of 12 adults having three 
trials for each pattern. 

Hereafter Pattern I will refer to the simplest, Pat¬ 
tern II to the intermediate, and Pattern HI to the 
most complex task. Mean scores for the first four 
days (12 trials) of the main cxpcjinicnt on a group 
of SO children show relatively the same spacing of 
complexity reported for adults (see Table 2) . 

It is true that occasionally individual learning 
curves cross for the different patterns, but there is no 
crossing in the composite group curves. The three 
patterns stand out as separate and distinct. We can 
therefore say that these are three patterns, differing in 
levels of complexity, but can make no assumptions as 
to the exact degrees of difference between them. 

In order to keep the three patterns as nearly com¬ 
parable as possible, certain conditions were kept uni¬ 
form. The true path of the maze is always the same 
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distance, 30 units, a unit being the distance between, 
two screws. In each case the true path starts in the 
upper left-hand corner and ends in the lower right cor¬ 
ner of the maze. All culs-de-sac are of equal length, 1 
unit. There are no forward-going culs-de-sac. Since 
the pattern is concealed, it was possible to make the 
three maze patterns identical as far as appearance was 
concerned. The subject could not tell by looking at 
them which pattern was the most difficult and which 
the easiest. A small numeral on the under side served 
to identify them for the experimenter. This identity 
of appearance and the fact that visual cues have, so far 
as possible, been eliminated in the rolUng-ball maze, 
made possible full use of vision in maze learning, 
Carr’s (7) work in 1921 indicates that by this method 
we have probably speeded up the learning process, 
since he found a positive relation between the amounts 
of visual inspection and reduction of errors on a stylus 
maze where stops were invisible. Peterson and Alli¬ 
son (74), in 1930, found that visual exposure increased 
reliability in a stylus maze. The chief advantage of 
normal use of vision in this study lies in the fact that 
it tends to keep the experimental situation more nat¬ 
ural. Little children, as a rule, object to the hamper¬ 
ing of their vision, and, under those conditions, it is 
difficult to get complete cooperation. 

Figure 1 shows the three maze patterns used in this 
experiment, representing the three levels of difficulty 
of performance. Pattern I has no culs-de-sac, and re¬ 
quires a minimum of 5 movements to send the ball over 
the true path. Pattern II has three culs-de-sac; one 
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FIGURK 1 

Child's View of the Ma'/.e and Diaoiums Showing the 
Tmhue Pattehns 


to the right, one to the left, mid one awny ftoni the 
subject. It requires 12 movements to complete the 
true p.Tth. Pattern III has six culs-dc-sac; two to the 
right, two to the left, and two away from the subject. 
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At least 19 movements are necessary to travel the pat¬ 
tern correctly. 

Directions for Maze Operation. The maze with 
Pattern I in position is placed on a low table, 21 inches 
high. The child and experimenter stand directly in 
front of the maze. The child has been previously in¬ 
vited to come and play a marble game. The experi¬ 
menter says, is a game 'where 'we make the bell 

ring. When I press it do<wn this ‘way the bell rings, 
and when I press it down this way the bell rings^ and 
this way, and this way." The experimenter illustrates 
by tilting the maze once in each direction, causing 
the buzzer to sound each time. "Now put your hands 
here like mine and see if you can do it too." The ex¬ 
perimenter illustrates again in a similar way, holding 
her hands over the child’s and helping him. "You 
have io press if way down and be sure that the bell 
rings each time." The child goes completely around 
two times, pressing the maze in each direction twice. 
The ball is shown to the child. "There is a marble in 
this game. When yon ring the bell you make it go 
too." The experimenter puts the ball in the lower 
right-hand square (the goal). "See, when I press it 
down this way the marble goes, and this way, and this 
way." The experimenter tilts the maze to the left, 
causing the ball to travel in that direction as far as 
it can go; to the right, and back to the left again. 
"Now it goes this way and back again." The experi¬ 
menter rolls the ball away from, and towards her. The 
ball is returned to the goal and the child given a turn 
to repeat these movements. If he has difficulty, the 
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experimenter helps him, anti this is continued until the 
child can easily direct the ball in the four directions. 
The experimenter sits beside the table at a point where 
she can easily read the counters, and gives the ball to 
the child saying, "You holU the marble while I write 
down some numbers and then we will play." When the 
eounter numbers have been recorded on the child’s 
record blank, the experimenter points to the goal at 
the lower right-hand square, saying, "This is the house 
where the marble lives, and this is where we put it," 
(putting the ball at the starting-point in the upper 
left-hand corner), "Do you think that you can find 
the path right down to the little house? Press very 
hard every time so that the bell rings, and if the gate 
is shut, and the marble can’t go any farther, try an¬ 
other way. Now begin." The first trial of each of the 
patterns is considered an adjiistmeiit scries. The ex¬ 
perimenter insists that the bell be rung each time, and, 
if necessary, helps the child press the maze down so 
that it comes in contact with the metal posts. The fol¬ 
lowing instructions are repeated when needed: "Keep 
the ball moving all the time until it finds its house. 
Let the ball go as far as it can. Try every way until 
you find the open gate. This (pointing to the goal) is 
the house where the ball has to go." 

During the experiment, the three maze patterns 
were placed at the back of the table in order of com¬ 
plexity, from left to right. As a particular pattern was 
needed, it was placed in the maze and later returned 
to its former position. Children helped with this 
process. Those who knew numbers were encouraged 
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to help read the counters for recording movement 
scores. All children seemed interested in the stop¬ 
watch and were allowed to press the stem after record¬ 
ing, to watch the second hand spring back into place. 
Some few could read the seconds, and these seemed 
interested in finding out whether a turn took longer 
than the one before. This factor may have stressed 
time in the minds of the children, and made it more 
important to them than elimination of errors. How¬ 
ever, many of them never seemed to get the idea that 
a diminishing time score indicated better performance 
for they would say, “Look how long it took me. I did 
pretty well that time.” 

After Pattern I was completed, Pattern II was 
placed in the maze, and the following instructions 
were given. “There is a different path here. See ij 
you can find it as you did before, and make the ball go 
way down to its little house.*’ Similar instructions 
were given for Pattern III. After the first trial with 
each pattern, the experimenter simply said, “Now 
make the ball go to its house," 

Preliminary Study 

A preliminary study was undertaken to determine 
whether available criteria other than performance on 
the rolling-ball maze itself could be used for dividing 
the subjects into two nearly identical groups who, 
under uniform conditions of practice, would progress 
in maze learning at about the same rate. It was highly 
desirable that the subjects be paired upon some out¬ 
side criterion. In that event one group would be 
given considerable practice, the other group no prac- 
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tice upon the rolling-ball maze aiitl differences in per¬ 
formance could be more definitely attributed as due to 
the effects of practice. If, however, all subjects have 
had sonic maze experience previous to pairing, the 
effect of later practice might be hidden by the rela¬ 
tively greater effectiveness of the first few trials, and 
results would then be diflicull to interpret. 

The apparatus used in this preliminary study was a 
simpler form of the rolling-ball maze that was held in 
the hands. With this type of apparatus, time was the 
only measure of learning. Twenty-eight kindergarten 
children participated in this preliminary study, 16 
boys and 12 girls. Three trials were given daily upon 
each of the maze patterns in the following orderPat¬ 
terns I, 11, III, II, III, I, in, I, II. For all subjects 
the learning period was composed of eight practice 
days. 

Three other measures were obtained on these chil¬ 
dren for the purpose of correlation with maze per¬ 
formance: scores on a tapping test that had been used 
by Goodenough and Tinker (24); time scores oji a 
wooden rolling-ball maze of different pattern so con¬ 
structed that the entire pattern was visible; and IQ’s 
obtained on the Minnesota Preschool Test. 

Subjects were paired six different times upon the 
following criteria; fii'st day of maze practice, 3 trials; 
first two days of maze practice, 6 trials; intelligence 
test scores; speed of tapping; wooden maze perform¬ 
ance; and a composite pairing on the basis of chrono¬ 
logical age, sex, tapping, and first three trials. Per¬ 
centage of gain was used as the measure of learning. 
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TAELE 3 
Preliminary Study 

Correlation or Percentage Gain in Maze Ability between 
Two Arrays of Subjects Paired upon Five 
Different Criteria 

N=28 


Criterion for pairing 

rho 


1. 

Initial status (iirst day or 3 trials) 

.24 

±.17 

2. 

Initial status (two days dy G tiials) 

.6a 

±.10 

3. 

Intelligence quotient 

—.0+ 

±.18 

4. 

Tapping speed 

,17 

±,18 

5. 

Wooden maze (6 trials) 

—.30 

±.19 

6. 

Composite (CA, sex, tappingj 3 maze trials) 

.46 

±.15 


PnirecI according to chance *40 

—.S6 
-^.06 
,21 


Mean ------- .19 


In each case percentage of gain of one of the two part¬ 
ners was correlated with percentage of gain of the other 
partner. Since the entire group included but 14 pairs, 
the Spearman rank-order correlation method was used. 

Table 3 shows all coefficients low with the 
exception of that based upon two days’ maze learn¬ 
ing. With the exception of performance on the maze 
itself, no single pairing criterion gives even reason¬ 
ably high relationship. The composite gives a some¬ 
what larger coefficient than the simple criteria, but 
even this is not within the limits required for statistical 
significance. It would seem from these data that the 
only satisfactory criterion for pairing into two com¬ 
parable groups of maze ability is preliminary prac¬ 
tice upon the maze itself. This would require not less 
than two days or six trials. Since correlation upon 
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that basis was only .68, a longer period would probably 
be better. 

An attempt was made to determine what would be 
the relation between percentage of gain of two partners 
if they were paired upon pure chance. Four different 
chance pairings were made by shuffling the children’s 
names and drawing them from a hat. As will be seen 
in the table above, the average coeflicient was .19, 
about the magnitude of the other coeflicients presented 
in Table 3. Hence pairing on any of the outside cri¬ 
teria or even upon a very short practice period on the 
maze itself has little advantage over chance. This 
would suggest that ability on the maze used in this 
experiment is specific and not closely related to other 
measures here considered. As a result of this pre¬ 
liminary investigation, it was decided to give all sub¬ 
jects four days’ practice upon the specific patterns to 
be used as the basis for pairing into experimental and 
control groups. 

The Main Experiment 

Description of Subjects, Fifty children, ranging in 
age at the beginning of the experiment from 4 years 
and 10 months to 6 years, served as subjects. They 
were drawn for the most part from the kindergarten 
of the Institute of Child Welfare, University of Minne- 
sot.a. Additional children came from Northeast 
Neighborhood House, Washington Neighborhood 
Flouse, and Hawthorne Kindergarten, a Minneapolis 
public school. Chronological age was determined to 
the nearest half month at the date of first trial of maze 
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TABLE 4 

Desciptions of Subjects —24 Boys and 26 Girls 



Mean 

S.D. 

Range 

Chronological age 

6+.70 mo3. 

3.83 

72- 59 moa. 

Intelligence quotient 

103.40 

6.36 

85-131 


learning. Intelligence quotients were based upon the 
Minnesota Preschool Scale. The children in the Uni¬ 
versity Kindergarten had taken these as a part of their 
regular school routine. The other children were tested 
by a trained mental tester. The one exception was a 
child in the control group whose Detroit Kindergarten 
Test record was converted into an intelligence quo¬ 
tient. Table 4 gives the means and standard deviations 
for the entire group of subjects. 

Pairing. The preliminary experiment indicated 
that no one of the outside criteria or even a somewhat 
similar maze with visible pattern would satisfactorily 
divide the subjects into two groups of comparable abil¬ 
ity on the rolling-ball maze. Heron (28) found with 
adults, using five dififerent patterns of a stylus maze, 
that there was only a slight relationship between indi¬ 
viduals’ scores on the five patterns. It seems that maze 
ability is not a general function but must be specifically 
determined for any given type of maze, and for each 
different pattern. In view of this, it seemed best to use 
all three patterns as a basis for pairing into experimen¬ 
tal and control groups. 

The next question concerned itself with determining 
how many trials would be required to give a reliable 
measure of initial maze ability. Since, for purposes of 
comparison, the control group was to have a minimum 



340 


GENI-TIC I'SYCirOLOGY MONOrUtAI'JIS 


of maze experience, it was ilesirablc to make this pair¬ 
ing scries as short: as possible. Maze records of the 
first few clays of practice were available for nine chil¬ 
dren. A Spearman rank-order correlation was com¬ 
puted, using the first four days for the three patterns 
combined, with coefiicients of ,93^.03 for time and 
.93±.03 for errors. Very little dependence can be 
placed on these coefiicients since they arc based upon 
so few subjects, but they seemed to indicate that four 
days of maze learning would be siifliciciu to give a 
fairly reliable measure of initial maze ability for the 
purpose of group comparisons. Table 5 gives coeffi¬ 
cients for the larger group of SO children who were 
subjects for the main experiment. 

Experimental and control groups were selected by 
matching two individuals for sex, chronological age, 
intelligence quotient, and maze ability. To determine 
maze ability, the sum of the average scores for the 
first four days on each of the three puttcnis was found. 
This was worked out for both time and movement, and 
the two sums added together, giving a composite score. 
Such a combination of time and movement sccjres 
would tend to overweight time because of its greater 


TABLE 5 

Odd-Even Cohrelation Coekpicients for the First Four 
Days qv Maze Learning 


PaLtern 

N 

/■ 

'rime 

s.-n,'* 

Errors 

pjl 

s.-n. 

I 

SO 

.55 

.06 

.71 

.67 

,05 

.81 

n 

50 

.69 

.05 

.81 

.19 

.07 

.66 

lU 

SO 

.7\ 

.01 

.SI 

.5ft 

.06 

.73 


—I’flisccl by the Spcjiriiinii-Urowri prophecy rormula. 



COMPLEXITY AND FORM OF LEARNING CURVE 


341 


magnitude as compared with movement, and, for the 
same reason, the more complex patterns would receive 
more weight than the easy one. However, this seemed 
the best method available as it took into consideration 
both time and movement. Pairing had to be done 
upon the basis of a few children at a time as the ex¬ 
periment progressed. Limitations of time and avail¬ 
ability of children made it impractical to work with 


TABLE 6 

Pairing According to Maze Ability 


Subjects 

M 

Experimental 

T MT 

S 

M 

Control 

T MT 

S 

1 

308 

536 

894 

251 

265 

544 

809 

348 

2 

246 

521 

767 

358 

253 

5+7 

800 

328 

3 

2SS 

480 

740 

352 

260 

450 

710 

362 

+ 

323 

683 

1006 

254 

287 

750 

1037 

264 

5 

283 

567 

850 

301 

316 

534 

851 

299 

6 

298 

623 

920 

271 

257 

637 

894 

313 

7 

262 

537 

799 

336 

2+7 

524 

771 

348 

S 

293 

614 

907 

287 

265 

678 

9+Z 

272 

9 

291 

793 

1085 

298 

272 

836 

1109 

238 

10 

289 

604 

893 

297 

255 

664 

918 

309 

11 

248 

540 

788 

348 

275 

557 

831 

317 

12 

2+2 

577 

820 

339 

293 

516 

810 

311 

, 13 

269 

501 

771 

337 

251 

518 

769 

333 

14 

268 

535 

803 

318 

249 

511 

760 

34+ 

IS 

326 

681 

1006 

198 

297 

683 

980 

279 

Id 

398 

642 

1020 

140 

264 

704 

968 

280 

17 

258 

543 

802 

324 

239 

595 

834 

309 

18 

271 

546 

817 

319 

286 

561 

847 

301 

19 

338 

630 

968 

245 

276 

643 

969 

287 

20 

269 

629 

898 

309 

303 

581 

884 

254 

21 

285 

669 

954 

250 

269 

688 

957 

259 

22 

263 

569 

832 

322 

302 

536 

838 

287 

23 

263 

511 

775 

343 

252 

536 

788 

331 

24 

222 

511 

733 

378 

249 

495 

744 

359 

25 

268 

611 

879 

298 

268 

589 

856 

301 

Means 

282.50 

590.80 

869.80 

202,94 

269.30 

522.00 

868.60 

307.34 

S.D. 

37.23 

69.86 

92.04 

52.49 

19.13 

90.60 

95.01 

34.64 


M —sum of mean daily movement scores for Patterns I, II, III. 

T —aurn of mean daily time scores for Patterns I, II, III. 

—sum of mean daily movement and time scores for Palternn I, II, HI. 

S —Sum of sigma scores on both movement and time for Patterns I, II, III. 
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more than 8 or 10 subjects on the same clay. Experi¬ 
mental data were gathered over a period of 11 months; 
new children being added as others completed the prac¬ 
tice series. 

Table 6 shows how accurately individuals were 
paired according to several criteria of maze ability. It 
will be noted that means of control and experimental 
groups arc approximately equal, but standard devia¬ 
tions vary considerably for the two groups. Sigma 
scores are probably the best measure of maze ability 
on the three patterns because, in determining them, in¬ 
dividual scores are all reduced to standard deviations, 
and so the factor of overweighting high scores such as 
time as opposed to movement is eliminated. Table 7 
shows how closely the individuals were matched ac¬ 
cording to chronological age, intelligence quotient, 
and occupational status of father. 

Distribution of Practice. The general plan of the 
experiment was as follows, After an initial four-day 
period of practice for all subjects, two comparable 
groups were selected. Of these the experimental group 
was given an additional 26 days of maze practice while 
the control group had no practice. At the end of this 
26 days of practice for the experimental group, all 
of the subjects were given an eight-day test of maze 
ability. Two months of non-practice followed for all 
subjects, terminated by a second eight-clay test period 
which will be designated as the retest. Table 8 shows 
the approximate distribution of time and practice as 
planned for the subjects of the experiment, 

Total days of practice for the experimental group 
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TABLE 7 

Pairing According to Chronological Age and Intelligence 

Quotient 


Fairs 

Chronological age (mos.) 

Exp. Con. 

Intelligence quotient 

Exp. Con. 

1 

71 

65 

92 

101 

2 

69 

71 

112 

108 

3 

69 

67 

112 

109 

4 

62 

64 

107 

110 

5 

69 

71 

113 

114 

6 

63 

59 

120 

121 

7 

63 

62 

110 

121 

S 

70 

72 

96 

108 

9 

63 

63 

104 

96 

10 

61 

60 

97 

105 

11 

67 

69 

109 

112 

12 

70 

67 

116 

102 

13 

65 

66 

110 

111 

14 

60 

59 

96 

103 

IS 

61 

61 

85 

94 

16 

63 

60 

100 

117 

17 

68 

65 

98 

88 

18 

61 

61 

119 

110 

19 

62 

66 

90 

100 

20 

61 

59 

121 

107 

21 

58 

61 

85 

98 

22 

61 

67 

88 

100 

23 

69 

65 

lie 

112 

24 

64 

65 

103 

no 

25 

71 

69 

92 

89 

Mean 

64.8+ 

64.56 

102.68 

104.12 

s . r >. 

3.73 

3.91 

7.10 

5.43 



TABLE 8 

Distribution of Practice for Subjects 


Group 

Initial 

Prncticc 

Teat 

Forgetting 

Retest 

Total 

practice 

Experi- 

mental 

4 cinya 

26 days 

a (laya 

60 days 

8 daya 

46 days 

Control 

4 clays 

none 

8 daya 

60 days 

8 days 

20 daya 
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were 46; and for the control group, 20. Since each 
day included three trials on each of the three patterns, 
the experimental group had in all 414 maze trials; 
the control group, 180. 

A fixed schedule of five practice days a week, omit¬ 
ting Saturdays and Sundays, was adhered to as closely 
as possible. In spite of great care, there were numer¬ 
ous irregularities caused by illness of the subjects, ab¬ 
sence from school for other reasons, and school holi¬ 
days. Table 9 gives the actual time intervals for the 
two groups. 

The first 38 practice days included for the experi¬ 
mental groups: initial, 4 days; practice scries, 26 
days; and test, 8 days. For the controls there was a 
similar period of time divided as follows: initial, 4 
days; non-practice scries, 26 days; and test, 8 days. 

Order of Presentation of Three Maze PaHerns, The 
three maze patterns were used every day so that learn¬ 
ing took place simultaneously on all three. In order 
to equate amount of practice, each pattern was pre¬ 
sented three times during the daily practice in the fol¬ 
lowing order: I, II, III, II, III, I, III, I, II. Accord¬ 
ing to this arrangement, each pattern came once as 
first, once as second, and once as third in the scries of 

TABLE 9 

Comparison or Time Intervals in Ma7,e Practice 


Kxpcrinicntnl Control 

Mean miinbcr Menu luirnlicr 

of day!/ SiJJ, of days S,D. 


First practice tiny a 

5tt.2& 

3, AO 

57.96 

5.115 

Forgetting intervni 

62.27 

3.93 

65.09 

5.77 

Retest 

12.86 

3,26 

11.00 

1.83 
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three. An exception to this order was the first day 
of maze practice. Because of the newness of the ex¬ 
perimental situation, and the relatively greater diffi¬ 
culty at the beginning of maze learning, the first day 
included one trial in order of difficulty for each pat¬ 
tern; the second day completed the series with pat¬ 
terns in order of II, III, I, III, I, II. Thus the first 
two days from point of view of practice are equiva¬ 
lent to one day of the regular series and will be re¬ 
ferred to as such in the presentation of results. 

Experimental Conditions. Maze practice was given 
to each child individually in a separate room free from 
distracting influences or the presence of other persons. 
Conditions were kept as nearly constant as possible; 
the same room and set-up being used throughout, and 
the same experimenter supervising the practice. While 
conditions were kept uniform for a given group of sub¬ 
jects, they necessarily varied from group to group be¬ 
cause the experiment was carried on simultaneously in 
different schools. Such influencing factors as the type 
of room, arrangement of furniture, height of table, and 
other external conditions were, to some extent, deter¬ 
mined by the facilities available in the various insti¬ 
tutions. The table upon which the maze was placed 
approximated 21 inches, a height which brought the 
maze at a convenient level for the standing child. Oc¬ 
casional home practices made necessary by extended 
absences from school for slight physical disturbances, 
or school vacations, also introduced variations in con¬ 
ditions of practice. The hour of day was kept fairly 
constant and was selected at a time which would in- 
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tcrfere as little as possible with the regular kinder¬ 
garten program. This was between the hours of 9:00 
and 10:30 for the morning group, and between 1:30 
and 3:00 for the afternoon group. The data were 
gathered over a period of 11 months, beginning in 
August, 1930, and extending through June, 1931. 

Motivation. Motivation did not seem to present a 
difficult problem. The rolling-ball maze appealed to 
the children and constituted the chief incentive. Chil¬ 
dren were encouraged to assist with the procedure, 
placing the maze patterns in the holder, and pressing 
the stop-watch after each turn. The experiment was 
given as a part of the regular school routine, and in 
most cases was unquestioningly accepted as such. 
Watching the filling up of the child’s record blank 
served as a definite objective, Each day’s record was 
written down and the remaining days of practice 
counted so that the child would have a feeling of prog¬ 
ress, and would know how much more was expected 
of him. This procedure was especially effective to¬ 
wards the end of the practice period when some of the 
children began to show evidences of lagging interest. 

Reliability, Reliability was computed for the sub¬ 
jects of this study upon the basis of time and error 
scores by correlating the sum of the odd days against 
the sum of the even days. The method is one suggested 
by Stone and Nyswander (84) for rat maze learning. 
Since the experimental and control groups were given 
different amounts of practice, reliability coefficients 
have been computed separately. They range from .62 
to .97. 
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TABLE 10 

Correlations of Sums of Odd and Even Days—Pearsonian r 


Pattern 

Time 

Errors 

I 

Experitneutal ^ratt-p — 

25, 55 da^i 


.83±.03 .91* 

,74=t.04 

.85* 

U 

.H±:.02 .97* 

.92Ht.01 

.96* 

III 

.9S±.02 .97* 

,77±.04 

.87* 


Cauirol group — No. 25 

, 12 days 


I 

.97±:.01 .99* 

,62i:.05 

.80* 

u 

.S2:t.03 ,90* 

.7S±.04 

.86* 

III 

.89i:,02 .94* 

.62=t.06 

.77* 


•Raised by Spearman-Brown prophecy formula. 


TABLE 11 

Reliartlity Coefficients of Other Motor Skills of 
Preschool Children 


Date 

Author 

Skill 

No. 

subjects 

Reliability coed. 

1926 

Wellman (99) 

Tracing board 
Tracing paVh 

136 

136 

.82 .90* 

.97 .98* 

1929 

GoodenonRh 
and Bvi^u^ (23) 

Ring tofia 

20 

,90 

1930 

Goodenough 
and Tinker (2+) 

Tapping 
(rt, hand) 

30 

(pencil) .85* 
(stylus) .87* 

1930 

Hicks (30) 

Moving target 

60 

.94* 

1930 

Long (57) 

Arche ry 

(6th-grotle boys) 


.93 to .98* 


♦Raised by Spearman-Brown prnpUecy {otmula. 


With one exception, reliability coefficients run 
slightly higher for the experimental group, which has 
the longer learning period and for whom practice was 
consecutive. In view of the fact that the control group 
had a six-weeks forgetting period interposed between 
the fourth and fifth days of maze practice, it is surpris¬ 
ing that the two scries of coefficients so closely approxi¬ 
mate each other. There seems to be no consistent tend* 




348 


GENETIC TSYCIIOEOGY MONOGRAPHS 


ency towards higher reliability for either simple or 
complex, but reliability cocflicients for errors show a 
consistent tendency to be lower than those for time. 

In general, reliability cocflicicnts obtained in this 
study agree with other recent human maze studies (42, 
68, 74, 83). They run a little lower than those found 
by McGinnis (63) for the Young slot maze with a 
group of preschool subjects, but considerably higher 
than similar coefficients on a non-visual stylus maze. 

Table 11 gives reliability coefficients reported in 
studies of preschool subjects where other motor skills 
were investigated. They are of about the same magni¬ 
tude as reliability coefficients of the rolling-ball maze. 



Ill 


MEASUREMENT OF MAZE LEARNING 
Learning Curves 

Learning curves based upon raw time and raw error 
scores of the experimental and control groups were 
drawn. The three maze patterns, representing three 
levels of difficulty, give clearly distinguishable curves; 
in no case do they overlap. They give the usual nega¬ 
tively accelerated curve with rapid improvement in 
the beginning and a gradual slowing up as practice 
continues. Since time and error decrease with im¬ 
provement in skill, the curves descend as practice con¬ 
tinues. The two types of curves are similar in general 
form, time being more regular than error. The first 
section, indicated by a vertical line, represents the ini¬ 
tial practice of four days that was given to all subjects, 
and upon which pairing into experimental and control 
groups was made. The next 26 days were given over 
to daily practice for the experimental group while the 
controls rested. Then followed eight days of daily 
practice for both groups, referred to as the test series. 
A period of approximately two months of forgetting 
for all subjects was terminated by a retest of eight days. 

Learning curves clearly indicate that the experi¬ 
mental group at the end of the practice period is super¬ 
ior to the unpracticed control group, and that this su¬ 
periority is greater upon the complex task than upon 
the simple one. Here we see the differentiating effect 
of specific maze practice in bringing subjects to a 

[ 349 ] 
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higher level of perfoimsincc. B’urthcimorc, the factor 
of complexity of maze pattern seems to be directly re¬ 
lated to the amount of improvement in skill brought 
about through practice, for cxperimcntals surpass con¬ 
trols slightly, if at all, upon the simple pattern, mark¬ 
edly upon the pattern of intermediate complexity, and 
to an even greater degree upon the most complex pat¬ 
tern. In other words, the effectiveness of practice in 
building up this motor skill increases with increasing 
complexity of task. 

Time Curves 

Initial Practice Period, The two groups start out 
about equal in maze ability on the first day. In each 
of the three maze patterns, the controls are slightly 
superior to the expcrimentals. By the end of the fourth 
day, however, this advantage is reversed and the experi- 
mcntals have a slightly better record of performance. 



figure 2 

LcAaNiNG Curves for Time Scores 
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table 12 

Difference between Time Means on the Fourth Day 


PnUcrn 

Control 

mean 

JSxperjmcntnl 

mean 

■Dili. 


I 

IS.0S± .24 

13.95± 1.74 

1.10± .59 

1.86 

11 

10.26di 8.90 

37.38± 8.54 

2.88^:2.47 

1.17 

111 

74-,90±14,63 

7I.S0±l6.4l 

1,401:4.40 

.77 


It wjis not possible to determine whether this reversal 
of better score from the first to the fourth day was 
indicative of higher maze ability on the part of 
the experimentals, who, though they began at a disad¬ 
vantage, attained greater proficiency by the fourth day, 
or whether this occurred merely by chance. Table 12 
shows these differences to be small, and well within the 
limits of chance variations. 

Comparison of Learning for Experimentals and 
Controls. The experimental group shows rapid in¬ 
crease in skill during the practice and test periods. 
There is steady improvement in Pattern I until the 
31st day, after which no noticeable gain is apparent, 
whereas for Patterns II and III improvement con¬ 
tinues throughout the experiment. The control group 
also improves during the experiment, but the gain is 
relatively small. As the result of its 26 days of prac¬ 
tice, the experimental group has attained a higher level 
of maze ability than the control group, and the differ¬ 
ence between the two groups increases in magnitude 
as the level of complexity increases. On Pattern I 
in the test series, the experimental group shows a slight 
superiority over the control group. This superiority 
is somewhat greater for Pattern II, and still more 
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Error Curves 

Initial Practice Period. The control group, as in 
the case of time scores, starts out with better perform¬ 
ance on the first day of maze practice, but unlike those 
of time, the error scores of the control group continue 
to be superior on the fourth or last day of initial prac¬ 
tice. Only in Pattern I do the experimentals overtake 


TABLE 13 

Difference retween Error Means on the Fourth Day 


FuUcm 

Control 

mcftn 

Experimental 

mean 



1 

U 

III 

1.25d:1.07 

9.14±3.2+ 

17.68±3.38 

1.15±1.06 

9.90±3.79 

22.56±8.32 

.09± .30 
,76±1.00 
4.88±1.80 

.30 

,76 

2.71 


the controls. Here again the differences are small and, 
with the exception of Pattern III, the critical ratios are 
statistically insignificant. It would seem from this 
analysis of time and error scores during the first four 
days of practice that differences in maze ability in 
tjic experimental and control groups, since they are 
slight and inconsistent in direction, can be attributed 
to chance variation. It has, therefore, been assumed 
that the two groups in the beginning of the experiment 
are approximately equal in maze ability, and that dif¬ 
ferences which may appear later in the learning pro¬ 
cess cannot be attributed to initial superiority. Since 
other factors such as initial ability, chronological age, 
mental age, and time-spacing of test and retest periods 
arc approximately the same for both groups, we may 
conclude that the 26 additional days of maze practice 
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given to the experimental group account for this dif¬ 
ference in level of ability. There is also the suggestion 
that the complex task profits more from specihe prac¬ 
tice than the simple task, since experimental and con¬ 
trol groups arc more nearly alike on Pattern I than 
on Pattern III. This harmonizes with the study of 
Gates and Taylor (18) who found in the simple task 
of speed of tapping that practice did not differentiate 
between experimental and control groups. 

Comparison of Learning for Experimentals and 
Controls. The experimental group shows steady de¬ 
crease in errors throughout the 38 days of practice. In 
Pattern I, a low record of .25 errors was attained on 
the ISth day, after which there was no further improve¬ 
ment, Additional practice brought slight fluctuations 
but no increased ability. It seems as if the physiological 
limit, beyond which practice is not effective, was 
reached at about this point. A similar stage of accom¬ 
plishment was not reached in this pattern for time 
scores until the 31st day when the maze was traveled 
in 1.1 seconds. On neither of the two more difficult 
patterns, judging from the form of the learning curve, 
did subjects reach the limit of improvability in time 
and error scores. 

The experimental group is superior to the control 
group in both the test and retest periods. As was noted 
for time, the difference between these two groups ac¬ 
cording to error scores increases with increasing com¬ 
plexity of maze pattern. 
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Quantitative Measurements of Maze Learning 

The attempt quantitatively to measure improvement 
is beset with difficulty. Kincaid (49) warns against 
too great confidence in any one method of analysis. 
She suggests four diflferent types of measure and ad¬ 
vises the use of more than one in any study of learning. 
These are: comparison of absolute differences at the 
beginning and end; comparison of relative differences 
at the beginning and end; relation of initial to gross 
gain; and relation of initial to relative gain. Peterson 
and Barlow (75) point out the weakness in using abso¬ 
lute units of measurement and recommend the coeffi¬ 
cient of variability in studying the effect of practice 
upon individual differences. In this study, one is faced 
with the problem of inequality of units of measure¬ 
ment. Three tasks, varying in degrees of difficulty, are 
to be compared with each other. The elimination of 
one error or second of time would presumably repre¬ 
sent different rates of progress in Pattern I than in 
Pattern III. Plow can one interpret the learning 
curves just described? Also, units change during the 
progress of learning. An error does not mean as much 
at the beginning of learning when ability is at a low 
level as It does when performance is highly skilled. 
Realizing the inadequacies of any one method of analy¬ 
sis in attempting to give a true picture of the learning 
process, several different measures of improvement 
have been used. 
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Diffkuknce between Means 

Mean scores show the same tendency that was noted 
in the learning curves for experimcntals to surpass the 
controls, and for this difference between the perform¬ 
ance of the two groups to increase with the complexity 
of the maze pattern. This is illustrated in Tables 14 
and 15. 

7'ime. Table 14 gives the mean time scores during 
three di/Terent segments of learning for the experi¬ 
mental and control groups. At the beginning, repre¬ 
sented by the initial period, the two groups are fairly 
equal in ability on each of the three patterns. The dif¬ 
ference between means is small, ranging from .02 to 
1.52, and the critical ratios are all well below the stand¬ 
ard for statistical significance. The test period finds 
the experimental group superior to the control on all 
three patterns. The actual difference in means ranges 
from 2.71 to 32.94 with critical ratios large enough to 
insure its being a true difference. The retest again 
shows the experimental group superior, though here 
the difference is not so great as was noted for the test 
period, ranging from 1.37 to 20.68. Here again the 
critical ratios arc above three. 

Errors. The same trend appears for error scores as 
is shown in Table 15. The experimental group starts 
out equal to the control group, but, as the result of its 
additional practice, attains a higher level of perform¬ 
ance by the test and retest periods. The difference be¬ 
tween groups is less marked in the case of errors than 
for time scores, and the difference divided by the stand- 
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TABLE 14 


Means and Differences of Time Scores for Experimental 
AND Control Groups 


Pnltcrn 

Mean 

Difference 


Pa Item \ 

Jn'Hidl 



Experimental 

Control 

17.S3± 2,17 

17.«I± 2.90 

.02± ,72 

,03 

Pattern If 

Experimental 

Control 

47.08± 8,70 

4a.60± 7.30 

1.52±2.27 

.67 

Pattern III 

Experimental 

Control 

Pattern 1 

84.93ztl4.2+ 

8S.34±l+.78 

Test 

.36d:4.U 

.09 

Experimental 

Control 

10.84di .62 

13.SS± SJ2 

2.71 ± .40 

G.73 

Pattern II 

Experimental 

Control 

18.82=!: 2.85 

33.82d= 5.12 

1S.00±1.17 

12,80 

Pattern III 

Experimental 

Control 

Pfiuern I 

30.fi6± 6.16 

63.80± 9.70 

ReieJi 

32.94± ,30 

14.34 

Experimeiital 

Control 

I1.07± .71 

12.44± 1.56 

U7± ,37 

3.73 

Pattern II 

Experimental 

Control 

20.18± 7,55 

27.27 ± 5.08 

7.09±J.29 

5.51 

Pattern III 

Experimental 

Control 

34.00± 7.55 

54.68 =tl2.32 

2C.6a±3.08 

6.71 


ard error of the difference in only half of the test and 
retest patterns is above three. However, the difference 
is always consistently in favor of the experimentals. 

Tables 14 and 15 also show a consistent trend for the 
magnitude of the difference between groups to increase 
with increasing complexity of maze pattern. This ap- 
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plies only to the test and retest periods, for they alone 
are affected by unequal amounts of practice given the 
two groups. Apparently the more complex the task in 
this type of maze learning, the greater the difference 
between attainment of practiced and unpracticed sub¬ 
jects. This trend is found in both time and error scores. 


TABLE 15 


Means and Differences of Error Scores for Exi’erimental 
AND Controi, Groups 


Paitcrn 

Mean 

Difference 


Paitcni I 

Jttiiial 



Control 

2Al± 1.47 
l.gO± l.OI 

.63± .35S 

1.78 

p fitter 11 n 

crime iuqI 
Control 

10.!>0± 3.48 

I0.8»± 2.03 

.Olit ,804 

.01 

Pnllern III 

Kxpcrlmcntnl 

Control 

Pattern I 

2MS± 5,35 

18,8S± 3.12 

Ttii 

2.30±1.247 

1.8+ 

Experimental 

Control 

,29± ,16 
.4B± .30 

.19± .07 

2.fi5 

Pattern 11 

Experimental 

Control 

3.14± 1,51 

7,91di 2,50 

4.80± ,584 

8.21 

Pattern III 

Experimental 

Control 

PfitUrn I 

7M± 3.04 

J7.74:h 4-02 

Relest 

10.21 + 1.008 

10.13 

Experimental 

Control 

,37± .28 

.44± J6 

.06+ ,096 

.07 

Pattern 11 

Experimental 

Control 

3.89±1.96 

5,00± 2.{2 

1-11+ ,698 

1.60 

Pattern III 

Experimental 

Control 

9.5S± 3.0+ 
li.3«± S.71 

5.82+1.38 

4.27 
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Ratio of Experimental Mean to Control Mean 

In order to eliminate, so far as possible, the influ¬ 
ence of inequality of units of measurement, ratios were 
worked for each of the three segments of learning by 
dividing the mean score of the experimental group 
by the mean score of the control group. Here we are 
not referring to absolute scores at any particular per¬ 
iod but merely to the relation of one group to another. 
Table 16 presents these data. Each ratio has been mul¬ 
tiplied by 100 to remove decimals. If pairing had 
been perfect, the initial ratios for each of the three pat¬ 
terns would have been 100, indicating identical scores 
for both experimentals and controls. As will be seen, 
the ratios actually obtained closely approximate this 
in time, and fairly closely in errors. It was pointed 
out in the preceding section that, according to means, 
the more difficult task profited most from an equal 
number of practice trials, and also that the differences 
between the means of the experimental and control 
groups gave Increasing advantage to the experimental 


TABLE 16 

Ratios of Mean Performance of the Experimental and 
Control Groups 


Prncticc 

Pattern I 

Pattern II 

Pattern HI 

Initial 

100 

Time 

97 

100 

Test 

80 

56 

4fi 

Eetcsr 

89 

74- 

62 

Initial 

135 

Errors 

lOO 

112 

Test 

61 

40 

43 

RctCBt 

as 

78 

62 
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TABLE 17 

CaRHECTBO Ratios ok Miian PimFORMANci: ok thk Expimi- 

MENTAL AND CONTHOL GrOUPS, MaKING IN EACH 

Case TUB Initial Ratio 100 


Fr/iclicc 

Pattern 1 

Pnticrn H 

I*aliern III 

Tniiial 

100 

Time 

100 

100 

Test 

80 

58 

48 

Kcu,'^i 

89 

76 

62 

Initial 

100 

Errors 

100 

lOO 

Teat 

45 

40 

38 

Retest 

63 

78 

55 


group as oae proceeds from simple to most complex 
pattern. The ratios here indicate the same tendency 
of greater dilTcrcncc between the two groups on test 
and retest scores from Pattern 1 to 11, and from Pat¬ 
tern II to III. This is represented by the decreasing 
magnitude of the ratios. In the initial scries the ratios 
remain about the same, clustering around 100, and 
show no consistent shift with changing pattern. The 
ratios of the test scries ate all well below 100, demon¬ 
strating that the practice group gives better maze per¬ 
formance than the controls. Furthermore, ratios tend 
to decrease in size from Pattern I to Pattern III. This 
holds for both error and time scores with one excep¬ 
tion; Pattern III error test series, which is slightly 
larger than that for Pattern II. Retest ratios show 
the same trend. 

Since the initial ratios only approximated 100, the 
ratios of the three patterns cannot in fairness be com¬ 
pared directly with one another. In order to correct 
this difliculty, each ratio of the test and retest scries was 
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divided by its initial ratio for the same pattern. By 
this method, ratios have been obtained representing 
what would have resulted if pairing at the beginning 
had been perfect. On the basis of these corrected 
ratios, direct comparisons between the different pat¬ 
terns is possible. Table 17 presents this material, Here 
again there is a single reversal of the tendency for ex- 
perimentals to profit relatively more than controls by 
practice on the more difficult tasks. The ratio for 
Pattern II, error score, is considerably larger than that 
of Pattern I, whereas in all other instances the re¬ 
verse trend is apparent. 

Comparison of Gains 

Percentage of Gain- Table 18 gives the percent¬ 
age of gain from initial to test periods for the two 
groups. It will be remembered that the time intervals 
between these two segments of learning are the same 
for both groups. However, during this interval of 46 
days, the controls rested from practice while the ex- 
perimentals received 26 daily practice periods. As a 
result of this additional practice for the experimental 
group, its relative gain is uniformly greater. Experi- 
mentals show gain on all three patterns according to 
time scores which range from 39% to 64%. In time 
scores, the controls gain from 23% to 30%. One of the 
control subjects, instead of gaining, made a loss of 
.8%. The same tendency for the experimentals to 
make relatively greater gain than the controls is shown 
by error scores. With the e.xception of a single subject 
on Patterns II and III, all members of the experi- 
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mental group gained. The magnitude of gain accord¬ 
ing to error scores is from 64% to 8Z%. Controls, on 
the other hand, gained from 19% to 65% on the same 
patterns. Moreover, three control subjects lost on Pat¬ 
tern II, and nine subjects lost on Pattern III. Wc find, 
therefore, a definite trend for experimentals to gain 
more than controls between initial and test periods. 
According to percentage of gain, the difFcrcncc be¬ 
tween the two groups increases with incrcasijig diffi¬ 
culty of pattern. For time, this difference between per¬ 
centage of gain of experimental and control groups 


TAHLE 18 

Mean of Percentages of Gain or Loss from iNurAi. to 
Test Periods 


Pal tern 

N 

Kxpcriiiii?ntalti 

Gain Loss 

N 

CoiUrol.i 
CJain iV 

Loss 

I 

25 

38.6± 6.09 

Th/it* 

25 

23.1di 8.86 



11 

2S 

S8.9dz 7.61 

— — 

25 

29.9± 15.76 

— 

— 

HI 

25 

63.9:t 7.92 

— — 

21 

25.3:±U.35 

1 

.80 

T 

25 

g2.3j=lft.08 

/irrorj 

25 

65.1±26.32 



11 

2+ 

72.0^:15.1+ 

1 n.i 

22 

3+.6±16,97 

3 

15.8 

HI 

2+ 

63.8d:l5.30 

1 00,3 

16 

19.+±R13 

9 

24.7 


TABLE 19 

Mean Gain or Loss from Initial to Test Periods 


Pattern 

N 

Expcrimcntnls 

Gain N Loss 

N 

Controls 
Gain N 

Loss 

1 

25 

7.0* 1.99 

T't r/t e 

25 

4,3+ 1.94 



11 

25 

28.0d: 7,7+ 

— — 

25 

15.5+ 9.20 

— 


HI 

25 

5‘V-3±l+.64 

— — 

2+ 

22,3 + 12.94 

1 

.60 

I 

25 

2.2± 1.42 

Errors 

25 

1.3+ .93 



11 

2+ 

8.2+ 3.31 

1 .75 

22 

3.76+ 2.36 

3 

1.57 

III 

24 

14.0+ 6.11 

1 .04 

16 

3.93+ 3.60 

9 

+.1S 
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amounts to 16 for Pattern I, 29 for Pattern II, and 
39 for Pattern III. For errors, it is 17, 37, and 45. 

Absolute Gain. Absolute gain (see Table 19), 
like percentage of gain, is greater for the experimentals 
than for the controls. This is true of both time and 
error scores. Also, the magnitude of the difference in 
gain of the two groups increases with difficulty of 
pattern. 

Summary. A comparison of learning curves shows 
that, of two groups, starting out approximately equal 
in performance, the subjects having 26 additional days 
of practice were superior in maze ability to those who 
merely rested during this period. This tendency to¬ 
wards greater proficiency of the practiced group stands 
out clearly for both time and error curves. There is a 
consistent trend for the more complex task to profit 
more than the simple task from the additional practice 
given to the experimental subjects. There is little or no 
superiority for the practiced group at the test period 
on Pattern I; a marked superiority on Pattern II, and 
a still greater superiority on Pattern III. The same 
relationship holds for the retest which followed two 
months of forgetting, though to a less marked degree. 

Four measures of maze learning were used in a quan¬ 
titative analysis. These were: the difference between 
means of the practiced and unpracticed groups for the 
initial, test, and retest periods; the ratios of the prac¬ 
ticed to the unpracticed groups for the same three per¬ 
iods; absolute gain for the two groups; and percentage 
of gain for the two groups. According to all four types 
of analysis'—two based upon absolute differences and 
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two upon relative differences in maze learning—we 
find tlie same tendency for practiced subjects to be 
superior to unpragticed subjects as a result of their spe¬ 
cific maze practice. Also, these measures support the 
conclusion that the gain of the practiced group over the 
unpracticed group increases with increasing difficulty 
of task, since it is consistently greater on Pattern II 
than on I, and on Pattern HI than on II. 



IV 


RELATION OF MAZE PERFORMANCE TO 
OTHER FACTORS 

Relation to Intelligence 

In general, intelligence test scores seem not to be 
closely related to ability in motor skills. At the pre¬ 
school level, Goodenough and Brian (23) obtained a 
coefficient of —.35 between number of successful 
throws in a ring-toss game and intelligence. Hicks 
(30) found a correlation of .05 between initial ability 
in hitting a moving target and mental age when chron¬ 
ological age was held constant. For children between 
3 and 13 years, Johnson (46) reports a coefficient of 
.03 between Smedley dynamometer scores and mental 
age with chronological age constant. Minnesota Me¬ 
chanical Ability Tests (68),made up of 15 tasks involv¬ 
ing varying degrees of motor skill, yielded correlations 
with intelligence quotients, for a group of high-school 
boys, ranging from —.32 to .53. Studies of motor abil¬ 
ity in adults generally give the same low positive rela¬ 
tionship. Skill correlated with college entrance exami¬ 
nations at a magnitude of —.33 to .23 in a series of 8 
motor tests investigated by Seashore (80). Myers (66) 
concludes that there is no relation between card sorting 
and intelligence. 

Intelligence and Complexity. There is a suggestion 
in two studies concerning the relation between intelli¬ 
gence and learning that intelligence tests are a better 
measure of ability in a complex than in a simple task. 

[ 365 ] 
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Ruch (78), investigating three levels of complexity in 
task, finds an increasing relation between mental age 
and achievement when chronological age was held con¬ 
stant, Between intelligence and the specific tasks, he 
obtains coefficients of .18, .67, and .80 as one progresses 
from card sorting to code substitution to abstract rela¬ 
tions. Atkinson (1) similarly finds indication in a 
study of card sorting, number-code substitution, and 
number-alphabet substitution, of an increasingly closer 
relation between intelligence and learning ability in 
complex tasks. In a theoretical discussion of skill, 
Pear (69) points out that isolated motor performances 
give a low or negative correlation with each other and 
with intelligence, but states, “In skilled performances 
a higher, more complex power might employ and co¬ 
ordinate the simple mechanism" (69, p. 201). In the 
present study, because of its ambiguity of meaning, the 
term complexity has been strictly defined as that qual¬ 
ity which makes one of two otherwise similar tasks 
require a longer time and involve a greater number of 
errors. This definition of complexity in terms of time 
and error scores for the rolling-ball maze may account 
for the lack of agreement with the studies of Atkinson 
and Ruch. Certainly there is no tendency, as seen in 
Table 20, for intelligence quotients to be more closely 
related to skill on the most complex maze pjittern than 
on the simplest one. 

Intelligence and Maze Ability, In agreement with 
studies on other motor skills, maze literature reveals a 
small degree of relationship between intelligence test 
scores and maze ability. McGinnis (63) obtained co- 
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efficients ranging from .10 to ,66 between intelligence 
quotients and initial trial on the Young slot maze for 
a group of preschool children. Later, a group of these 
same children learned a concealed-cue maze, and the 
coefficients between scores on this and intelligence were 
much lower, —.024 and —.04. McGinnis points out 
that on the concealed-cue maze there was no oppor¬ 
tunity for visual aids and a trial-and-error method of 
approach was resorted to by necessity. In the field of 
adult learning, maze performance seems to be slightly 
related to intelligence. Hunter (37), Warden (95), 
and Peterson and Allison (74) report coefficients of 
from —.45 to .37 between scores on different intelli¬ 
gence tests and maze skill. A recent study by Spence 
and Townsend (83) reveals a “large and significant” 
difference between subjects of high and low intelligence 
test ratings. Coefficients from .46 to .66 were obtained 
between Thurstone tests and different measures of maze 
ability. It must be pointed out that this study, which 
is out of line with other work in the field, is based upon 
a small number of subjects, and that these subjects rep- 


TABLE 20 

Correlation Coefficients of Time and Error Scores 
WITH Intelligence 


Pattern 

No. 


Mnze 

performance 

Time 
r P.E. 

Errors 
;■ P.E. 

I 

50 

Initial 

^ cloys 

—.42 .08 

—.34 .08 

n 

50 

Initial 

^ days 

—.35 .08 

.034 .10 

111 

50 

Initial 

4 days 

—.176 .03 

—.16 .09 

T 

25 

Mean 

38 days 

—.20 .13 

—.04 .09 

11 

25 

Mean 

38 days 

—.28 .12 

—.06 ,09 

III 

25 

Mean 

38 days 

--.166 .13 

—.04 .09 
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resent two selected groups of high mid low intelligence 
ratings. Under these conditions one would expect to 
find marked differences between maze performance. 

Table 20 gives correlation coeflicients between intel- 
ligcace quotients and time and error maze scores, 
There is, as will be seen, a small positive relationship 
between intelligence as determined by IQ and rolling- 
ball maze ability. Since time and error scores are 
being used, a negative correlation in reality represents 
a positive relationship. In this case, coefficients are 
all small, most of them arc not significant, and they 
show no tendency to increase in magnitude with in¬ 
creasing difficulty of task. There is, however, an indi¬ 
cation that intelligence is a better measure of initial 
ability than of later performance since with one excep¬ 
tion coeflicients between intelligence quotients and the 
first four clays of practice run somewhat larger than 
those for intelligence quotients and the mean of 38 days’ 
practice, 

Sex Differences 

Figures 4 and S show learning curves of the boys and 
girls on the three maze patterns. It must be remem¬ 
bered that, in dividing according to sex, groups be¬ 
come very small, containing only 12 and 13 subjects, 
so that any conclusions as to sex differences can only be 
considered as suggestive. However, sex difFerciices, if 
present, would probably show up in consistent trends 
common to both cxperimcntals and controls and in 
both time and error scores. We find no consistent tend¬ 
ency for either sex to be superior in maze pertorniaiice 
on any of the patterns or for any part of the learning 



Humber of errora 
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period. This is contrary to the findings of McGinnis 
(63), who, for a group of preschool subjects learning 
the Young slot maze, reports a superiority in favor of 
the boys at the beginning of the practice period, but 
found that girls tended to catch up as learning pro¬ 
gressed. Young (105), on the same maze and with a 
large number of subjects, found a large and consistent 
sex difference in favor of the boys. 

In general, sex differences have not been established 
for motor learning at the preschool level. Boys ex¬ 
celled girls in throwing a rope ring (23), but girls im¬ 
proved more than boys. Sex differences in favor of 
boys were also found in throwing at a moving target 
(30). Wellman (99) found no sex differences in either 
tracing-board or tracing-path skill. A summary of sex 
differences in mental traits by Goodenough (22) points 
out that the question of sex precocity must be answered 
in terms of specific abilities; this seems also to be true 
for motor skills. 

Learning During Non-Practice 

During the practice period of 26 days, the experi¬ 
mental group, with small variations, decreased in time 
scores, and this evidence of learning continued during 
the 8 days of testing. The control subjects, after the 
equivalent of 26 practice days, during which time they 
rested from maze practice, began the test with per¬ 
formance superior to their last record. In other words, 
maze ability increased during the interval without 
practice so that subjects were able to complete the three 
maze patterns in less time than they had been able to 
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previously. The gain is small, but is apparent for all 
three patterns, and it increases with difficulty of pat¬ 
tern. For Pattern I, the saving amounts to Yz second; 
for Pattern II, 3 seconds; and for Pattern III, 4^ 
seconds. This gain in ability during a period of non¬ 
practice may indicate the operation of a growth or 
maturation factor. It is small but consistent. The in¬ 
terval of time between the two practice periods for 
the control group is about 46 days. While the time 
span is short, it may be sufficient to bring about mea¬ 
surable increase in skill in these young children. It 
may be, however, that the environment, though lacking 
in actual maze practice, furnished practice of a more 
general nature, building up simple skills that contribu¬ 
ted to maze ability. There seems to be no clear-cut 
way of separating out these two influences of general 
practice and maturation. 

Other workers with preschool children have re¬ 
ported similar progress in motor skills during periods 
of non-practice. Goodenough and Brian (23), in a 
ring-toss learning experiment, found that short inter¬ 
ruptions of practice, caused by absence and school holi¬ 
days, usually brought with them a change in the form 
of the learning curve that, for some children, was im¬ 
provement; for others, regression. In experiments on 
tapping and on auditory memory for digits, Gates and 
Taylor (17, 18) found that the control groups, after a 
period of non-practice, improved in performance. 
Hicks (30), with a moving target, found that control 
showed steady improvement throughout the experi¬ 
ment even though an 8-weeks non-practice period was 
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interposed, Hicks (31) also reports for such skills 
as strength and perforation an increase in ability fol¬ 
lowing 72 days of rest. The tracing-path test, given at 
tlic same time, showed a loss alter the rest period. 

Book (2), for typewriting of a single adult, found 
that speed increased during a year and a half of non¬ 
practice, but that accuracy did not; the number of 
errors actually increased. Book c,\plaineil his subject’s 
increase in speed as due to “disappearance, with the 
lapse of time, of numerous psycho-physical diflicultics, 
interfering associations, bad habits of attention, inci¬ 
dentally acquired in the course of learning, which as 
they faded, left the more firmly established typewriting 
associations free to act" (2, p. 107), Watson (96) 
explains this seeming increase in skill during rest from 
practice as due to stopping on a spurt. Jf such was 
the case, tbc improvement was apparent rather than 
real. He stresses the permanency of e.xplicit habits 
and skills and great rapidity in relearning due to 
memory. Cleveland (10) attributed increased skill in 
chess, following periods of rest, in terms of renewed 
interest and vigor, and also to the assimilation of im¬ 
pressions that had come so fast as to be confusing. In 
the field of animal learning, Heron (28) reports, in the 
learning of a problem box by rats, that a 60-day rest 
interposed between two periods of practice resulted in 
large amounts of learning as measured by time scores. 
Hence such gain during a period of rest is not without 
precedent in the literature on learning. 

Later, two mouths of rest did not bring the con¬ 
sistent improvement in skill that was noted earlier in 
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ing process. The controls start the retest, 
a second test given to all subjects after a 2- 
iterval of forgetting, with poorer time scores 
ended the 8-day period on two of the pat- 
1 the experimentals start with poorer scores 
ree patterns. Table 21 gives the magnitude 
r gain that occurred during this 2-months 
vas interposed between the test and retest per- 


TABLE 21 

a Gain during Two Months of Non-Practicb 

rjJRPOSED DliTWEEN TeST AND RETEST PERIODS* 


Experimental 

Control 

Loss 1 see. 

Loss 54 sec. 

Loss 4 sec, 

Gain 154 sec. 

Loss 12 sec. 

Loss 654 sec. 


tkie Jast Jay of the test and the first day of the retest. 


seems from these data that improvement dur- 
jds of non-practice bears inverse relation to 
te of skill attained by the subjects. In the be- 
of rolling-ball maze learning, after four days 
ce, gains following rest ranged from to 4^ 
For the control group with 12 days of prac- 
two rest periods, performance varied from a 
{Yz seconds to a loss of 6 seconds. For the 
at practiced 38 days before rest, there was no 
; loss ranged from 1 to 12 seconds. It may be 
rols, being in a stage of relatively rapid learn- 
) on a spurt and so, according to Watson’s 
ose less than the experimentals. This factor 
rm of the learning curve and the point at which 
of non-practice are interposed may explain in 
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part the seeming inconsistent results of different motor 
learning studies. 

Errors, The control group after 46 days of rest does 
not show the same consistent tendency for error scores 
to begin at a higher level of performance than was 
noted for time scores. Pattern I alone makes a gain 
of .75 errors. In Pattern 11, a loss of 1.0, and in Pat¬ 
tern III a loss of 1.25 errors occurs. Resumption of 
practice after a 2-months period of rest brings loss 
rather than gain in maze ability, as measured by both 
errors and time. Only for Pattern 11, control group, is 
there evidence of learning during non-practice. Table 
22 gives the magnitude of loss or gain during tlic for- 

TABLIC 22 

Loss OK Gain Which Occuiuuio duiuno two Months of Non- 

PUACTlCIi lNTlSRl*O.SIiD UllTWIfUN Till: T1!ST AND RliriiST PlilUODS* 


Pfillcrri 

Kxpcrinicntnl 

Control 

I 

Loss .35 errors 

Loss ,13 errors 

11 

Loss .^3 errors 

frain 1,00 errors 

III 

Loss errors 

I.,08s 2.00 errors 


•Change beuveen last dny of lest and first day of rclcst. 


getting period. It is diflkiilt to explain why there 
should be this tendency for subjects to decrease time 
but increase error scores during a period of rest from 
maze practice. Boole (2) found the same thing for his 
adult learning to typewrite. Speed profited from a 
year and a half vacation but the number of errors in¬ 
creased. Heron (28) reports only saving in time for 
rats in relearning the problem box after 60 days of 
rest. Gates and Taylor (18) found that speed of tap¬ 
ping increased during six months of non-practice. The 
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time element certainly enters into moving-target skill, 
and this, in Hick’s (30) study, showed higher level 
of performance for controls after eight weeks of non¬ 
practice. On the other hand, strength and perforation, 
which were also found to increase, seem not to be re¬ 
lated so much to time as accuracy. The question can¬ 
not be answered from the data of this experiment, but 
there seems to be some corroborative evidence in the 
finding of other studies of motor skill that time scores 
tend to decrease and error scores increase during the 
same period of non-practice. 

With errors, as with time, proficiency in skill fol¬ 
lowing a period of non-practice seems to be inversely 
related to the level of attainment directly preceding 
the non-practice period. The control group with a 
relatively poorer performance, based on 4 days of prac¬ 
tice, lost less during a 2-months rest than the experi¬ 
mental group with 38 days of practice. This shows up 
clearly in Table 22. 


Variability 

The question of whether individuals become more or 
less alike with practice has received considerable at¬ 
tention. Most of these investigations have been con¬ 
fined to mental functions, using adults as subjects. There 
is a good deal of contradictory evidence, some studies 
indicating that practice increases, others that practice 
decreases individual differences. This is not surpris¬ 
ing when one considers that very different learning 
situations have been used; that groups vary in homo¬ 
geneity, age, intelligence, and initial ability; and that 



376 


CRNliTIC I>SYC1I0I,0GY MONfKlRAI'lIS 


differeiit statistical measures have been applied. Prac¬ 
tice, accnrdiiif; tu Thorndike (88), increases inilividiial 
difFcrcnces. Kincaid (49), using four types of analysis 
of improvement, shows that the tendency for individ¬ 
ual dilfercnces to increase or decrease with prac¬ 
tice depends in some degree upon the particular statis¬ 
tical measures employed. In an analysis of 24 learn¬ 
ing studies she finds inconsistent trends, but the weight 
of evidence supports the view that practice decreases 
individual diirercnccs. Peterson and Barlow (75) 
attempital to lest riut the theory that as a result of prac¬ 
tice subjects would become more alike in simple tasks 
hut less alike in complc.'c tasks. They found for a group 
of l2-yeai'-(dd children that difTcrcnces tended to in¬ 
crease in digit-symbol substitution, judged to be the 
simplest; that they decreased in card sorting, a task 
of intermediate comple.xity; and that they increased in 
menial arithmetic, the most complex performance. 
These authors point out the need for further work and 
suggest tliat possibly the problems selected were too 
simple and that tasks of rclalively greater complexity 
might bring increased indivitlual diffcreiices. 

Practice tended to increase variability in two studies 
of motor skill in preschool cliildren. Medinnis (6.1), 
working with two types of maze.':, a concealed-cue 
stylus maze and the Vnung sloi maze, found that, ac¬ 
cording to lluee measures of absolute gain, percentage 
of gain, and coefllcienis of variability, dilfereiues be¬ 
tween individuals iiureased with praciice. .Similarly, 
Plicks (30), with the moving targel, found that coelli- 
clcnts of variability increased from initial to (inal per- 
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formance. There was a slight and unreliable increase 
ill coeflicicnts of variability for a group of sixth-grade 
boys in a study of dart throwing by Long (57). 

Rclalion between Variability and Practice. Analy¬ 
sis of the e/rect of practice upon variability in this study 
has been made by comparing coefficients of variability, 
100 sigma/mcan, Tables 23 and 24 present these data. 
Ill our consideration of the relation between practice 
and individual differences, the ejcperimental and con¬ 
trol groups must be separated, for it will be remem¬ 
bered that the expcrimeiitais were given 38 consecu¬ 
tive practice days in the interval between the beginning 
of the initial and the end of the test periods. Since 
controls, on the other hand, had only 12 practice days 
and these were interrupted by a long rest period, their 
coefficients may be disregarded. 

'lAKLE 23 


COlilM-ICIENTS OF VARIABILITY FOR TiME ScORES—100 
Sigma/Mran 
E.yperimcnLil 



l‘all4ii‘ti 1 

Pattern H 

Pattern HI 

Initial 

[2.{% 

18.49 

1&.76 

'rest 

5.65 

15,15 

I9.9S 


TABLE 24 


Coia-'neiKN 

TS OF Variabilitv for Error Scores 

—100 


Suima/Mean 



Kxpci'unental 


Vvv\^n\ 

Fallcru \ 

Fimiirn 11 

Pattern 111 

Inhial 

'Tcni 

56.3rt 

31.90 

41.07 

Z5.30 

40,23 
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According to time, coefficients of variability de¬ 
crease ott Patterns I and II. but increase on Pattern 
III from the initial to the test period. Error coeffi¬ 
cients of variability likewise show the tendency to de¬ 
crease on the simple pattern and increase on the most 
complex pattern. The iiilcnnediatc pattern is ambig¬ 
uous, giving for errors an increase in variability, for 
time a decrease. The general trend of these data lends 
support to the theory that practice decreases diflercnces 
in simple tasks and increases difTcrcnces in complex 
tasks. 


Time and Euuor ScouEvS 

Table 2S shows the relationship between time and 
error scores of maze learning. With one exception the 
experimental group has the higher coeniclents and this 
is true of the initial period of four days’ practice which 
was identical for all subjects as well as later periods 
where diffcicntial practice has taken place. In gen¬ 
eral, coefTicients are rather low, ranging from .21 to 
.90, with a mean of .S3, indicating that these two mea¬ 
sures represent somewhat different factors in the learn¬ 
ing process. 

Time and Error Goefjicients as Affected by Prac¬ 
tice. Table 2S shows the tendency for coefficients of 
correlation between time and errors to decrease with 
practice on the simple pattern, to remain about the 
same on the intermediate pattern, and to increase on 
the most complex pattern. Here, again, in studying 
the effect of practice upon the relation bchveen these 
two measures of maze learning we must center our at¬ 
tention upon the experimental group, for they alone 
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TABLE 25 

Correlation Coefficients of Time and Error Scores 
Experimental 


Pattern No. rho P,E. 


I 

IniUai piriod —+ days 

25 

.50 

.u 

w 

25 

.79 

.05 

III 

25 

.66 

.08 

1 

Initial through test 

26 practice days for expenmentals 
25 

.40 

.12 

II 

25 

.80 

.05 

m 

25 

.72 

.07 

I 

Keiest pi^riod —8 days 

22 

.24 

.14 

u 

22 

.84 

.04 

III 

22 

.90 

.03 


received any considerable practice. On Pattern I, co¬ 
efficients decrease in magnitude from initial through 
practice to retest periods. This seems to be attributable 
to two causes; individual differences are tending to de¬ 
crease on this pattern as the result of practice as was 
shown by coefficients of variability, bringing about 
greater homogeneity in the group; and error scores are 
approaching zero and therefore become relatively un¬ 
distributed. Pattern II remains about the same for dif¬ 
ferent periods of the learning process. This may be the 
result of the ambiguity noted for this pattern in respect 
to variability as the result of practice. It will be re¬ 
membered that for time scores coefficients of varia¬ 
bility decreased with practice, while for error scores 
they increased. Pattern III shows an increase in corre¬ 
lation coefficients between time and error accompanying 
an increase in individual differences due to practice. 
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Cocfiicicnts of time iirnJ error scores seem to support 
the trend noted for variability; as practice continues 
they decrease upon tlic simple task, remain practically 
unchanged on the intermediate task, and increase upon 
the complex task. 

Initial Status and Vauious Mkasuhls oi- Gain 

Table 26 gives correlation cocfficieiiis between ini¬ 
tial status and performance at test and retest periods, 
also relative and absolute gain for time scores. Table 
27 presents these same data for error scores. Accord¬ 
ing to both time and errors, initial status is a poor mea¬ 
sure of final accomplishment. Cocfiicicnts between 
initial and test, also between initial and retest, arc uni¬ 
formly small and generally insignificant. However, 
they tend to be positive. There seems to be no tendency 
for naaze ability at the beginning or end of practice 
to be more closely related upon the simplest pattern 

TAHLE 26 

CoiVRlltATlON CoiSmCUiNTS HUTWEEN InITIAI, StATUS ANl> T'liSl’, 
Retest, AnsoLUTis Gain, and Pi:iiei!NT,\«i! of 
Gain roll Time Scores 
"rime 


Correlation of 
iniLinl unci: 

No. 

Pattern I 
rho P./:. 

Pattern 11 
rlio P.K. 

Pattern III 
rho P./:. 

Teat 

25 

lixpffimettfal 

M±A2 

.32±.13 

Retest 

22 

.0(I±,I5 

A5±.\2 

.37:t.l3 

Absolute i^ain 

25 

—.92±.02 

— ,90±,()3 

—.82±.05 

Pcrccntnire gain 

25 

—.ai±.05 

— .55±.10 

— ‘.3<»±.12 

Test 

25 

Cantroi 

.18:t.l4 

.•t0±.20 

Retest 

22 

,30±.l4 

.06±.l5 

.4H±.l2 

Absolute ^ain 

25 

—.SOit.OS 


— .70±.07 

Percentage gnin 

25 

—.5+±.10 

—.63 ±.08 

— .49±.ll 
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TABLE 27 

(Correlation Coefficients between Initial Status and Test^ 
Retest, Adsolotb Gain, and Percentage of 
Gain for Error Scores 
Errors 


Correlation of 
inUi^l and: 

No. 

Pattern I 
rlio P./?. 

Pattern II 
iho P.E. 

Pattern HI 
rho P.B> 

Tm 

zs 

Ex per mental 
.02±.U 

.17±.1+ 

— .20±.14 

Retest 


.06±.15 

.08±.15 

—.Il±.l5 

Absolute gain 

2S 

— .98it.01 

—,8S±.03 

—.80±.05 

Percentage gain 

25 

—.59it,09 

—J3±.12 

—-55±.l0 

Teat 

25 

Conttol 

.33^.13 


.IS±.H 

Retest 

22 

— .S 2 ±:.n 

.19±,15 

.01-±.IJ 

Absolute gain 

25 

— 95±.01 

— .30±.13 

—.S2±.ll) 

percentage gain 

25 

— .S6±.10 

— .12±.14 

—.58±.OS 


than upon the most complex pattern. Coefficients 
range from —.52 to ,66, with a mean of .03 for errors, 
and a mean of .34 for time. This would indicate a 
small positive relationship between initial and final 
status. 

Relative and absolute gain give negative correlations 
with initial status, but this, too, represents a positive 
relationship. In other words, those who start out with 
a low score in time and errors, indicative of high maze 
performance, also gained the most. Coefficients are 
noticeably higher for gain than for final status, rang¬ 
ing from —.12 to —.98, with a mean of —.60 for time, 
and a mean of —-68 for errors. Again there is no evi¬ 
dence that complexity of pattern affects the relation¬ 
ship between initial status and gain. 

Intermaze Relationship 

Table 28 gives the correlations of different maze pat¬ 
terns with each other. This is based upon mean total 
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TAHLE 28 

INTERMA/C CORRliLATIONS OP MkAN 'EoTAI, ScOtlliS FOR 
ExPURIMliNTAL CjROUl’ 


Tunc Errors 


Paltcrn 

No. 

rho 

PJi. 

rlio 

pj:. 

I unrl II 

25 


-0+ 

.^9 

-II 

-a ami MI 

25 

.82 

.05 

.69 

.07 

I arul 111 

25 

.77 

M 

A2 

.12 


scores of the experimental group over a learning per¬ 
iod of 3B consecutive practice days. 

These three patterns correlate among themselves 
more highly on lime than error scores. This may be 
explained by the fact tliat time scores arc of greater 
magnitude than errors, and have a greater range. This 
factor of licierogcneity would tend Ir) raise the coefli- 
cients of correlation as compared with the more re¬ 
stricted error score range. Patterns representing con¬ 
tiguous levels of complexity, such as I and II, also II 
and III, arc move closely vclated than the more widely 
separated Patterns I and III. Plcron (27) similarly 
found that live different maze patterns for rat learning 
did not correlate equally with each other. In general, 
he obtained a small positive correlation, but this varied 
with the different patterns. 

Comparisons of Ti-iree Levels of Comple.kity at 
Different Periods 

In an attempt to determine what is the effect of inter¬ 
polated periods of practice or rest upon the relation be¬ 
tween patterns differing in degree of complexity, mean 
time and error scores for initial, test, and retest periods 
were weighted by dividing the mean score of each pat' 
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tern by the mean score of the simple pattern for that 
period. This makes possible direct comparison for it 
shows what would be the relation of each pattern with 
every other one when the simple pattern is reduced to 
1.00. Tables 29 and 30 present these data. 

For the experimental group, whose intensive prac¬ 
tice was followed by a two-months rest period, the re¬ 
lationship of the three patterns differing in degree of 


TABLE 29 

Weighted Scores of Expbrimentals Showing Relation of 
Three Patterns at Different Periods 


Pattern 

Iiiitinl 

Mean 

period 

Ratio 

Test period 
Mean Ratio 

Retest 

Mecin 

period* 

Ratio 

I 

17.83 

1.00 

Ti//ie 

10.8+ 

1.00 

11,07 

1.00 

11 

+7.03 

2M 

JS.82 

1.74 

20.28 

1.82 

in 

8+.98 

+.77 

30.S6 

2.85 

34.00 

3.07 

I 

2.+3 

1.00 

Errors 

.29 

1.00 

.37 

1.00 

II 

10.90 

4.+9 

3.1 + 

30.83 

3,59 

lO.Sl 

in 

21.15 

8.70 

7M 

25.31 

9.5S 

25.S1 


♦Retest is a second test following two months of non-practice, 


TABLE 30 

Weightkd Scores of Controls Showing Relation of 
Three Patterns at Different Periods 


Pattern 

Initial 

Mean 

period 

Ratio 

Test period 
Mean Ratio 

Retest 

Mean 

period* 

Ratio 

I 

17.81 

1,00 

Time, 

13.55 

1.00 

12,“H 

1.00 

11 

48.60 

2.73 

33.82 

2.50 

27.27 

2.19 

III 

85.35 

4.79 

C3.80 

+.71 

54.68 

4.40 

I 

1.80 

1.00 

Errors 

.48 

1.00 

.44 

1.00 

n 

10.89 

6.05 

7.93 

16.52 

5.00 

11.36 

m 

IKAS 

10.47 

17.74 

36.96 

1S.3& 

34.91 


♦Retest is a second test following two months of non-practice. 
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complexily remains practically the same before and 
after the rest period as is indicated by the similarity 
of ratios of the test and retest periods in Table 29. In 
other words, after considerable practice, two months 
of rest (lid not change the relationship between tasks 
of different complexity. This is not true of the interval 
between the initial and test periods, covering about 
46 days, of which 26 were devoted to practice. Ac¬ 
cording to time scores, the cxperimcntals tend to dravv 
closer together on the three patterns, wlicrcas error 
scores become more widely separated. Apparently by 
the end of the test period, performance has become 
pretty well stabilized so that a rest of 60 days dues not 
change the relationship between different levels of com¬ 
plexity. 

Time scores for the control group rc?nain relatively 
the same on the three patterns at the beginning, after 
46 days of rest, and following a later 60-(lay non-praC' 
tice period. Error scores of controls follow those of 
cxperimcntals in becoming more separated on the three 
patterns at the test period, However, unlike the experi- 
mcntals, control error scores tend to become somewhat 
more closely related during the 60 days of non-practice. 

In general, it may be said that the effect of two 
months of forgetting is to keep the relationship already 
existing between the three levels of complexity practi¬ 
cally constant. The one exception to this rule is the 
control error scores for Pattern IT where there is a 
tendency to approach the simple one. This indicates 
that by the test period suflicient stability in regard to 
the relationship between patterns has been established 
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so that interpolated periods of non-practice do not ma¬ 
terially alter that relationship. The tendency towards 
stability is greater for the cxperimentals who have had 
considerable maze practice than for controls who have 
had much less maze practice. 

Summary. Learning of this maze is related to intelli¬ 
gence to a very slight degree, but the magnitude of the 
relationship does not increase with the complexity of 
the task. No sex differences are apparent, The amount 
of learning or forgetting during a period of non-prac¬ 
tice apparently depends upon the form of the learning 
curve at the time learning is interrupted. Individual 
differences increase with practice on the most complex 
task and decrease on the simplest. Stability of the ratios 
of the more complex tasks to the simplest one from the 
test to the retest period seems to indicate that forget¬ 
ting proceeds at about the same rate in the three tasks. 



V 

SUMMARY AND CONCLUSIONS 

'I'hroughout this study the dilTcrcntiauntj; ciTcct of 
level of complexity appears. Practice upon a relatively 
simple skill brings increased ability in that skill; how¬ 
ever, a similar interval of time devoted to rest seems to 
give about the same result. Highly practiced indi¬ 
viduals arc not markedly superior to relatively un¬ 
practiced individuals on a simple task. This seems to 
be an established fact, and one that has inllucnccd con¬ 
temporary educational theory and practice. The re¬ 
sults from this investigation show, also, that the com¬ 
plex task profits from practice, and that the degree of 
superiority of practiced over unpracticcil individuals 
increases with increasing comple.viiy of the task. Com¬ 
plexity seems to be the factor in determining whetlicr 
time alone, ov time spent in practice, is essential in 
producing skill of a high level. 

Experimental studies give evidence that the influ¬ 
ence of maturation and training vary with different 
skills. The data here presented lends support to the 
theory that ‘level of complexity’ is a potent factor in 
determining the relative influence of these two forces. 
When subjects are developing rapidly, i.c,, when ma¬ 
turation is taking place, and when the skill is simple, as 
pencil tapping or a maze with few turns and no culs- 
de-sac, a few trials needed to adjust the individual to 
the particular situation plus an interval of lime will 
bring performance to a high degree of proficiency. If, 
on the other hand, the skill be complex, as an intricate 

[ 386 ] 
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maze pattern, considerable specific practice is required 
for efficient performance in addition to a given ma- 
turaton level. When one takes such an everyday life 
situation as the running of an automobile, a compara¬ 
tively simple skill for the adult, but vastly more com¬ 
plex than the most intricate maze pattern for chil¬ 
dren, the need for practice shovirs up even more clearly. 
Training cannot supplant inner growth, but training is 
a necessary supplement to intrinsic development when 
the skill to be acquired lies beyond the level of the very 
simple. 

Level of complexity likewise determines whether 
individual differences will increase or decrease as the 
result of practice. Intensive training in a simple skill 
seems, according to the data of this experiment, to re¬ 
duce members of a group to a common level of per¬ 
formance, whereas training in a complex skill tends 
to make individuals less alike. This would seem to 
agree with common-sense reasoning and finds support 
in other experimental work. This role of complexity 
harmonizes the viewpoints of hereditarians and en¬ 
vironmentalists by emphasizing the importance of both 
nature and nurture in the learning process. For a very 
simple skill which taxes neither the intellectual nor 
physical endowment of the great mass of people, prac¬ 
tice acts as an equalizer of environmental opportunity 
and makes individuals relatively more alike in per¬ 
formance. High level of ability in a complex skill may 
be beyond the native endowment of a considerable 
number of individuals. Continued practice in this 
skill would necessarily fail to bring such individuals 
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above the level of mediocrity, whereas for the more 
gifted ones practice would he highly elTective. In a 
complex skill such as golf, performance ranges all the 
way from that of a Bobby Jtjiics to that of the poorest 
player, and no amount of practice would ever Vtring 
those two exircmes together. 'I'hose who hope to pro¬ 
duce a race of siipcnncn merely by the process of etjual- 
i/?cd ttpportunity and education arc doomed to failure. 

Kducational implications from this study are chiefly 
those related to the influence of degree of comple.\ity. 
Unfortunately, there is no satisfactory criterion for com¬ 
plexity; we can only roughly compare the relative de¬ 
gree of complexity in two dissimilar skills. Hut wc do 
recognize gross diflercnces in the complexity of activi¬ 
ties going on about us, and readily distinguish between 
the two extremes of a given skill. 

One cannot generalize from a specific motor skill to 
an intellectual problem. It would be interesting to 
follow up this study of motor learning with one where 
the task is primarily intellectual to see if the coiudii- 
sions drawn here would apply cquully well to that other 
type of activity. 

The following conclusions are drawn from this ex¬ 
periment. 

1. As a result of 26 days of training on the three 
rolling-ball mazes of different ctimplcxity, practiced 
subjects are superior to unpracticed subjects, This 
superiority is slight if at all upon the simple pattern, 
marked upon the pattern of Intermediate complexity, 
and still more marked upon the most complex paiterii. 
This conclusion is supported by graphic learning curves 
and by qualitative analysis of maze records. 
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2. This type of maze performance bears a slight 
positive relation to mental test ratings as is shown by 
correlation coefficients ranging for the three patterns 
from —.42 to .03. 

3. No sex differences are apparent for this skill, 

4. Whether loss or gain will occur after a period of 
non-practicc, and how great it will be, is inversely re¬ 
lated to the level of performance at the interruption of 
learning. Rest periods interposed during the early 
stages of learning when the curve is descending rap¬ 
idly resulted in gain or only slight loss in skill, where¬ 
as rest periods coming later, at the time when the learn¬ 
ing curve is flattening out, arc followed by relatively 
greater loss In skill. 

5. Individual differences tend to increase as a result 
of practice on the more complex task whereas they tend 
to decrease on the more simple task. 

6. Consecutive mazes in the scale of complexity 
(i.e., I with II, and II with III) correlate more highly 
than those at the extremes {I with III). 

7. After skill has been well established, a 60-day 
rest period does not affect the relationship between the 
tasks of different complexity, i.e., forgetting does not 
proceed more rapidly on the complex than upon the 
simple task. 
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LA RELATION ENTRE LA COMPLEXITY DE L’HABITUDE A 
ACQUfiRJR ET LA FORME DE LA COURBE D’APPRENTISSAOE 
CHEZ LES JCUNES ENFANTS 
(Keauni^) 

tit, ciiinT>aYtT Ssi capncite ^'apprendre dans lea conditiona de 
I'exercicc ct i^tcndu ct I'inAuencc du repos ou non-excrcicc sur Pap- 

premiasngc <|aaa^ dea tnchca dc complexite diverse, on a fatt trois labyrimhe® 
ric complexU^ rlivcrac ou Ton roule un boule. Cinquante ^Uvca du jardin 
d'ciifanta, aprfcg quaere Joiira d'exerdee dans les trois Jabyrinthea, ont 
g^roiipcs cn paircs scion cette premiere execution Jana le labyrinthe ec aelon 
I'figc, le aGxt-'j le Q-I, Le Rroupe experimental a aubi ensuite vingfc-aix 
pdriadea d'e)^etclce dtins lea labyrintbea, TmtevvaUe d'excTcice a’^teiidant 
pendant une p£rinde dc quaiantc-deux joura. On a teat6 ensuite le groups 
cxp^rimcntnl cp ccliii de contrdle an moycn d'une execution de huit joura 
dans lea labyrinthca. On il*a donne aucim aulre exercice, maia apr^s un 
intervallc de deux iiiois on a donne line r^p^tltion du ccec aux deux groiipea. 

Lea courbCB cVapprentiaaftEe ct 1'analyse quantitative dea r^isultata des 
Ix-ibyrinthes donnent les r6siiltats auivatits; Dnns toua Ics troia lobyrinthes 
IcB aiijcta ext^ic^a aont siiperieurs aux non exerc^s. La superiority du groupe 
cxcrce cat petite pour In forme simple^ marquee pour la forme dc moyenne 
complexity, ct grande pour la forme In plus complexe. Lea difTereucea 
indivlducUcB r6aultant de Vexcrcice dn groupe exp6Timental se sont accrues 
dnns In tnehef la plus complexe ct ont diminue dans la tachc la plus simple. I.a 
forme dc in courbe d'apprentiaaagc qu temps quand I’exercicB eat inlerrompu 
scmblc dytcfinincr ai le siijet perdrsi ou gagnera apr^a im intervnlle de 
repos. Qunt^^l I'cxcrcicc est interrompii pendant la perinde de progr^a 
rapidcs dnnd Vnpprent'issage, I'exycution apr&a la pyriode dc repos cat acule- 
TTiEiit un pcvi inf^rlcure quand on la ipeaurt par le nombre d^eircura ct eat 
memo aup4ricure quand on la mesure par Ics ryanltats du temps, Quand 
Tcxcrcicc est Interrompu une p4riode dc progr^s lents, e’eat-i-dire, apr4s 
que la courbe d'npprcntissage a commence t devenir horlzontalc ct it np- 
prochcr limite pbysiolugiqiie, une peiiode de repos cause ore perte 

rrvnrqu6e dafia Ics r6sultats du temps ct dans ceux des erraura. Apr^s que 
I'Uabilctd a ^^4 bicti 4tablie, une p4rLodc cle repos dc six joura n’lnftue pna 
aiir la rclntmn entre Ics tnchca de complexity diverse; e’est-i-dire, Toubli 
est uu^sl raf^idc <lnns la tAohe simple que dana La tdche complexe, 

On scmblc juatifid de conclure de ces donnyea que la complexity dc la t^chc 
a une influence marquee sur Teflicacite de Texercice, ec que son influence est 
4vidatkte dans la croiasance des differences indlvidueUeB qui dytive de 
I'cxcrcice. 


Mattson 
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DIE ni-ZlEllUNG Z\VI}>CIIKN UKR K(lMriJZIl*KriIKlT DER 
AN^IJKKJNENDKN (iEWOllNIlKIT VS\) liEK RlKM DER 
LERNKIIRVK HE[ JtJNCiEN KINUI-RN 
(Rc(cra() 

111 Jcr AE^ichi, <lic EerrifiihiRkrit iiiUfr ilcii llcillri^uiiKcii ilcr lir^rlirfinUcn 
illul Jcr vcrlflin^cricii Ohun^? virul div r.inuirknii^ ilrr Kuhc <ulor ikr Nitlu- 
OlnuiK dnjt Ecriifn l>ci Anf^nlicii vrrM’hipdcner K«Mn|i|j/irir1]nir 7U 
vcr^lcidi«n, wiinicn drcl, in Hc/jij? 3ll^ d<’n (Jr-nl ilrr Kunipli/iniilicit 
vprschicikncj Irr^aiiKc mil nillcmlfn lEillcii | rolliiij;*li,ill iiKi/r'il cTfnndcn, 
Fiiiif7.i^ Kinder nus Kindcr^'nrlcn wnriirn vicr 'l'a^*r nn drh drei Irr^^.niKcn 
^eijlic mul danii in Rc/iig aiif [('Iciclic] Li'i^innK in clicmrr anfriii|.;ii(‘hPn 
lr^^anf;U1U^kcit und niif Aher, (fCM’liIcClil, iilnl llilrllinrli7f|iifiiicril, |;p- 
punri. Die VcrfiijrliRi^nJppc wtirdc dniin 26 Mai iin ikci Irr^aii^cn i^cidn. 
Die Zcii (ter tlhiinK' erMri^cktc »i(:li ultcr *12 rn^r. Snwolil die VorMiciiH' 
wic die Roinndkniiipe Nvurdc dann un ndit mil den lrri^;nn;cn 

liScpnift. ICh foible keine wcilerc Ulnln^^ aiicr nneh zwei Muiinien wiirdcn 
bcide Gruppcii nurhmah i;cpriift. 

Die Lernkuryen iind cine (jnnniicalivc Analyse dcr 1rr|4anij;|inniik(dlc 
liefern foli^cndc RdfuRnle. An nllcn drei Irr^tanKcn rcipn !dr1i die f'ciiinen 
Vor»(ichH|)er<ioncn alii den nn^cnliicn nhcrlc^cn. Die llhcrlef'ciihcii i>«l liel 
dor oinfodicn Geslalliinf^ [pallcni] K<^ring, l»ci drr (ir.Hinltiin^ vnii iidlllerer 
Schwicri^keit nuHf'eprh^t, mul lici dcr knmpli/iencHicii (!c>^uiluiii^ 
Irulivulucllc (Jntcr»clncde infolKc: dcr Oliiii)}' dcr VcrmirliiiKrnpiie llnluiicn 
lici dor komplkicrtcMcn Anf^ithc ’/m mul lici dcr cinfnHi''(cn Auf^alie alu 
Die Fonn dcr Lcrnhirve /ur Zcii dor UaicrlifcrlmllK dcr Olniiif.^ -rhrim 
7iU licsiiriimcn, ub die VerHnrhHpcr.uni iiach rlner Hutirpcrifulc fnrii^rbrriicn 
Oder ^uriickKt’luni >vird. Wenn die OIhiiik wnbrnid eiiicr i'trindc {\n 
rnschen FnriHchrciiena ,im Lernen uiucrhriiidicn ^vird, pm Im dip I.ci'iimiKp 
an dcr Zahl dcr Irrimncr K<?mc'i»(cn, nmli dcr Unbopcrimlc mir^ wmn 
niedri^^cj\ iind, an ilcin Zcilverhrauch k^^iiighpcii, Ho^ar bcMcr, NVird die 
tibniif' ivhhrcnd eider Perlude dea lanKinriicn KorHcKrcUciH milcrbriudicn, 
d.h.j nnclidcin die Kurve aiiKefanucn hnt, plan /ii ^vcrdcri und Hirli cincr 
pliyaioloi^iiicbcn Circri/c aiv/muihern, no vcnirpacbt cine Hnlieperinde cIiilii 
aiiAgcprci^lGn Vcrlusl, amvnid in Hc/U|; nnf i^cii wie in He/iiK nnf (iciinniK' 
keit. Naclidcin die Gcwnndlbcit i^nl ctaUllcrl i<tl, wird die nc7iiclniii[^ 
zwisclicii AnfKnben von verHchiedencr Kompli/lcrlheit dnrrii cine Uube- 
periodc von 60 Tnircn iiidit b(!cinn(]^sl; d.li., daft VerKC^Hpii I'cbi be! der 
cintacbcn Auf(;abe chen so hcluicll van HUikn ^vic lici dcr koiiipli/iericn. 

Es sebeint nnf RasiB dicker Hcfunde dcr ScIiKiba bcrccbtiui lui Hcin, dasH 
die Kompliziertbeit der AnfKnbc die WirkHamkeU dcr ObunK stark be- 
cinfluRatj imd dnsB diese ItccinniiBHiini; aicb in der Vcr};riisiicrim^r dci durch 
die Obung vcrursnchlcn Unlcrscbicde bcrncTkcn liisst, 
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INTRODUCTION 


The importance of eating habits in relation to the 
child’s nutrition has become widely appreciated, Ped¬ 
iatricians, nutritionists, psychologists, and educators 
have discussed at length how learning may influence 
eating and so affect physical development. That eating 
habits are also related to the child’s personality devel¬ 
opment is not so generally recognized. A few writers 
in the held of child care and training suggest such a 
possibility, but, on the whole, the problem has received 
relatively little study and attention. This study was 
undertaken because of the lack of information on the 
subject and because of an increasing belief that there is 
a significant relationship between eating habits and the 
development of personality. 

The term “eating habits” means, for the purposes of 
this paper, the child’s habit of eating or not eating the 
food which is set before him. It does not include skill 
in handling spoon or fork, ability to convey food to the 
mouth without spilling, or other matters which might 
be summed up as “table manners,” some of which Blatz 
included in his “Study of Eating Habits in a Nursery 
School” (7). Though it is recognized that personality 
is an Integration of many psychobiological traits, in 
order to facilitate discussion four aspects of personality 
arc considered in this study, those of the body, the Intel. 
Icct, the emotions, and the attitudes. The personality 
traits which have been chosen for study in relation to 
eating habits arc classified under these four heads. 

[ 403 ] 
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Why may a study t*f the eating; hahits of ymmj; chil- 
ilreii from the siaiidpniiit of their pcrstjjialiiy devclop- 
ntciu be siffiiilieaut? If we. amee with Dr. Cicscll (2,^) 
lhat‘'these years (the presi’lmol ones) determine ehar- 
acter, iinich as the foundation and frame deiertnine 
structure," we need only re:ili/e llial eutiiij' eonsumes a 
large proportion of the time, aileniion, and interest of 
young eliildren to find the an.swcr to our ijuesiion. It 
is an important subject for presclmol education to con¬ 
sider because, in the total development of a human 
being, that wbieb comes first inllucnees all later tlcvcl- 
opment, aiu! heeaiise eating looms so large as a factor 
in the lives of preseliool children, 

A newborn baby cats anil sleeps, cries a little, moves 
a little, and eats and sleeps again. Almost his whole 
existence is givcji over to the activities necessary for 
physical growth. As the child grows older lie sleep.s a 
little less, he eats a little less freiiuently hut just as 
eagerly, and he spends more time in bodily activity, 
more time in making noises with his voice, more lime 
in becoming acquainted with his environment. After 
a while he gets up on his feet and explores his universe. 
He sleeps fewer hours out of the iwcnly-four, hut food 
is just as important to him as ever. Perhaps eating 
as an activity looms even larger than before because 
now he is presented with new foods which he cither 
accepts with interest or rejects with energy. lie still 
cats three or four times a day, for his body must have 
plenty of food to provide for very rapid growth. 

In the life of the runabout cliild, eating is just as im¬ 
portant as ever for physical development. It has also 
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become important as a part of his world of things, 
people, and happenings. Everything connected with 
eating interests him intensely. It holds for him great 
and frequent possibilities of interest and delight. He 
sel.s about discovering these possibilities. Not only is 
there the joy of eating good food when he is hungry, 
but there is the interest of using the spoon and cup him¬ 
self, tlie pleasure in new sensations of taste, smell, or 
touch, the delight of creating a reaction in other people 
when he flijigs his spoon on the floor, or spits out his 
cereal, or sets his teeth when his mother tries to feed 
him, the delight of gaining increased attention when he 
refuses to cat. In the minds of those who have watched, 
there is no doubt that mealtime is an important and 
interesting time to a little child. 

A runabout child’s interest in the eating situation is 
normally aroused by the satisfaction of appeasing hun¬ 
ger. lint it is always to some e.vtcnt, and often to a 
great c.vtent, aroused by the satisfaction of exerting 
power over the world of things and people which sur¬ 
rounds him, a satisfaction which is found not only in 
tlic eating siluation, but also in other situations of his 
daily life. If handling the spoon and cup skillfully 
brings a child satisfaction, he will be interested in so 
handling them. If eating whatever food has been 
provided gives a child a feeling of power, he will 
cat what is provided. If he gets a greater feeling of 
power out of refusing to eat, he will refuse. In either 
case liis interest is aroused. The question of the de¬ 
velopment of eating habits is as simple and as complex 
as that. It is simple hetausc of the fundamental psy- 
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cliologicnl principle that what brings a feeling (if plea¬ 
sure tends U) he repeated. 11 is cmnplex because of the 
sometimes apparent diniculiy of arranging things so 
that good eating habits rather than bad ones are inter¬ 
esting. 

An added reason for mealtime to loom large in the 
child's life is the altitude of concern whicli mothers 
have toward a little ehild’s eating, a natural concern 
increased by the stress laid on diet by iicdiatricians and 
nutritionists. To some mothers the child’s mealtime is 
of consuming importance, it is the chief worry of their 
lives. They know that no human being can survive 
without food. If the child refuses to cat or does not 
eat as much as is expected, the mother is beside herself 
with concern for his welfare. Without (juestion, the 
child feels this concern, feels his power in having 
caused it, enjoys the attention it brings him, and so 
continues to refuse to cat. Often the mother may partly 
realize that giving in to the child by substituting an¬ 
other food for that which he refuses, or creating a scene 
by insisting that be cat, is bad for the child from the 
point of view of discipline or of emotional disturbance. 
She continues to feel, however, that the one important 
thing is that he should cat, so the scene or the giving in 
to his likes and dislikes continues, and the linickiiicss in 
eating, the display of power wrongly used, continues. 
This exaggerated emphasis on the necessity of eating 
cannot help but increase the influence which mealtime 
exerts on the child’s life. 

Eating is, of course, essential from the point of view 
of survival. But arc not, also, the habits of eating im- 
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portaiU from the point of view of personality develop¬ 
ment? Tliinkinfr mothers, as well as those who are 
professionally interested in preschool education, dc- 
jilore the situations whicli so often arise out of refusal 
of food lieeause of their possible or even probable 
elTeer on the child's disposition. If the child is given 
his own way at one meal, he will demand it at the next. 
M'hen this is repeated three or four times a day, and 
becomes a regular occurrence, does it influence the 
child's attitude toward other life situations? When 
food which is refused is forced and the scene which fol¬ 
lows hecomes a regular three-times-a-day affair, how 
does it affect the child's emotional life? Do some chil- 
dreti liave ccrlain iiersonalily traits (either innate or 
aci]uired) which have a tendency to make them refuse 
food? 'I'o what e.xtcnt, if any, docs refusal to eat affect 
per.sonaliiy or vice versa? Is there any carry-over from 
wliat is learned in the eating situation to behavior in 
other life situations? It is such (jncstions as these that 
have slimuhited the present study. 
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TIIM I'ROin.I-M OF FA'l’lXO AS J)ISc:llSSl':]) 
IN TMK I,ITI':KA’n!RF: ON ClII 1.0 (‘ARK 

'J’lie liicTiiUtii’ wliirli witli ihi'caic atitl ti'iiiniii^ 
1)1 childicii discusses (lie; pohlcru of caliiij.; from 

(hrec poinis of view: (I) did as rclalcd (o nutii- 
(ion, (2) nidhods liy which a child may he [luight lo 
cat the food which is ofrcml him, and (d) the redation 
of eatiiij; hahiis to personality. Much has heeii writleii 
ill recent years from the first point of \ iew and new 
studies in the field of diet for youii}' children arc con¬ 
stantly appearing. One of the most intercsiiiij:; recent 
e.xpcriments is that which Or. Clara M. Davis (14) 
is conducting in rej^ard to the “sdf-scleciion of diet by 
newly weaned infants." Such studies f^ive us informa¬ 
tion which may not only he far-reachiii); in its si^'iiifi- 
canoe for nutrition hut may also have a hearin;< upon 
the other aspects of the subject. 'Fhe present pa|ier, 
however, makes no attempt to deal with the nutritional 
aspect of eating. To some extent it is eoneenuni with 
the question of methods of teaching children to eat, hut 
its central interest is in the relation of eating habits to 
personality. 

Numerous hooks on child care an<l managemeru puh- 
lishcd recently have dealt at length with eating from 
the second point of view, an indication of hoiv wide¬ 
spread is the problem of guiding eating haliits. Al¬ 
drich (1), speaking tif it as "one of the major prob¬ 
lems of pediatrics," says, "At a recent meefing of the 
Chicago Pediatric Society this subject was thoroughly 

[40H1 
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iliscusscil. It was stated by various men that between 
ciKlity-livc and fifty per cent of the children who came 
to tliclr ofltce.s presented the appetite problem in a 
more or less marked degree.” Roberts (40), in an 
article on “Jlie Prevalence of Non-Hunger among 
Children,” refers to a study by Moseley (35a] of the 
appetites of 100 citi'^ children coming from comfortable 
and well-to-do homes. Nineteen of these children were 
considered vLoy hungry/ 16 hungry, 24 dawdlers, and 
41 prohicms in eating. It is striking that of this group 
only .v^ ate well, as against 65 who were finicky or dis¬ 
tinctly poor eaters. Another study, by Johnson (26/7), 
to which Roherts refers, shows that among country 
chihlren 62 were hungry and 38 non-bungry. The 
writer's own study sliows that, out of 69 nursery-school 
chihlren, 24 were finicky. Of the 45 non-finicky eaters 
some lunl previously been finicky. Physicians, psyclua- 
irisis, ])sychologisls, nutritionists, and educators are 
ackmiwh’ilging that the piohleni is one of considerable 
c.vteni. 

Many writers on the care and training of young 
children liave given deiailed and practical advice in 
regard to the handling of the child’s mealtime for the 
puriio.ie of pi eveiuing or curing anorexia.“ They seem 
to feci ilv.ii guidance of eating habits should be a part 

rmns hiinf/r\, t/nutl non-ftnichy, ;u'c uscil by various 

iuuluM > In (lr-<[il>c ilir tlu'Ii! uho phK wrIL '’Dip terms fir)ft-hurif/ry^ 
fth(,r nr I,/i I’ me used in dosciihe the child w\\o 

ilnrs Out v.\\ wril, Aofucxi.i j*- ,1 ft»r or lack appetite. 

Ilv N\hi'lnM*i tcuu ^hc vhihiicn w tte-ciiln’il the pnihlcui is (uiuUi- 
inrrirjlU t)ir •..mic. 

"A li't tif tli't u^.iuRs n( lin\i' lo ^Lct <.‘lhl(lien t{> (Mt ilic food that is 
iillfcii tl ilicin vvill hr found at ihr mil of lids seciinn. 
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of tlic projfram of preschool training, and ihal, if such 
training is successful, ihc problem of liiiickiness and 
iion-liun|fer will not appear in older children, and, 
what is more, malnutrition in older children will he 
markedly reduced. It is pretty well conceded by these 
authors that a child’s attitude toward eating rcffularly 
a wholesome variety of food is, in the main, established 
in the earliest years at the lime when the child meets 
his first changes in diet, 'i'hc shift from breast to 
bottle is a crisis, the introduction of the lirst fond otlier 
than milk is a crisis, the first presentation of solid food is 
a crisis, each new flavor, each new consistency, each new 
appearance, each new iciiiperature may he, and often 
is, a crisis. Wliethcr these crisc.s arc passed with ease 
and satisfaction, or whether they become occasions for 
battles which leave serious scars, depends largely on 
how each one is apprf)acheil by the parent or nurse 
attending the chihl. Even the management of breast 
feeding in the first weeks of life may liavc a definite 
influence on eating habits, a matter that is relatively 
little apprecialcil by those responsible for its direction. 

Among the writers who discuss methods of handling 
the eating siiiiali(m those who have the clearest insight 
into the problem arc the ones wlu) arc particularly 
interested in personality development. They take the 
attitude that eating is a problem of learning in the lick! 
of personality and realize that far too often the learn¬ 
ing is in the wrong direction, iicveral of them discuss 
the matter of habitual attitude t»)ward eating not only 
as it affects and is affected by the child's nutrition, but 
as it affects and is affected by his nervous system, his 
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psychological development, his mental hygiene, his 
personality. Blanton and Blanton (6) take a very 
definite stand on the relation of eating habits to per¬ 
sonality and say that “the early feeding response 
is fairly indicative of the type of general response to 
be expected of the child in most of his activities, and it 
is one of the earliest clues to his personality type and 
to his type of original endowment. The child may be 
studied at this earliest stage with a view to modifying 
ns much as is necessary and possible his general tem¬ 
perament.” They believe that the eating situation is a 
good training field for adjustment in other life situa¬ 
tions and even go so far as to say that “the way in which 
he (the child) learns to accept his diet constitutes the 
establishment of one of the patterns of behavior which 
will in later life apply to acts other than eating.” Blatz 
and Bolt (8), discussing the personality traits of nega¬ 
tivism, desire for attention, desire to domineer as re¬ 
lated to eating, say, “The dissension set up over feeding 
difficulties is in most cases infinitely more serious than 
the feeding difficulties themselves,” and Blatz (7), 
in his “Study of Eating Habits in a Nursery School,” 
ill referring to children who have a high score on motor 
inhibition and a poor score on urging and those who 
have a high score on urging and a low score on motor 
inhibition, remarks that “there seems little doubt that 
we are here face to face with a significant aspect of 
personality.” Thom (46) throughout his discussion 
of eating habits in his book for parents on Everyday 
Problevis of the Everyday Child lays emphasis on the 
relation between the child’s attack on his food, the de- 
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rfivciioi.tHvv MOMK.iiAnis 


vclopmeiit Ilf liis pcrsdnuliiy, ami his niL’iital health, 
“K.vperiejiee has tau^Ou us,” he say,*;, "ihal many n/ 
the iimicsirable habits ami pcrMiiialiiy iwi.sts, su cum- 
munly seen in early ailole.seenee, aie elusely assnciaied 
in their hejiiiininns with a failure tu master these three 
funclamenlal hahit.s ealiti},;, sleeping; ami eliininaiiiin, 
svliich arc so ilireelly conneeleil with the uif^anie life 
of the chilli.'' Several other authors, inclmlinH espe¬ 
cially Aldrich (1), Cameron (Id), (‘levelaml (12), 
I'enlon (19), Faerie atui Anderson (IS), C'huiuller 
(11), Kichartlson (.^S), ami lloherts (.^9), recojiiii/.e 
that eatin;^ hnhiLs and personality traits appear to he 
related. Some of them go so far as to suggest that alti¬ 
tude toward eating is assoeiated with and po.ssihly actu¬ 
ally alTccts personality ilevelopmeiu. 'J’heir judgments 
are based on clinical or leaching experience. 

Very liitJe, however, has liecn done in the way of 
accumulating scientific data on the subject, 'rilson 
(48) found, in her group of (}^ pre.svhool chililren who 
showed prohlems in eating, that poor eating habits 
correlated positively with temper tantrums (r .12), 
with thumh-sueking (r"".20), ami with fear (r .07), 
as well as witli poor nutrition (r ^12). We (ind studies 
on what young children should eat, on the extent of 
eating problems among preschool children (ijiiotcd 
above), and studies of various meiliods of handling 
little children so as to develop in lliem good appetites. 
There is a study by Langford (llOn)* described in Fos¬ 
ter and Mattson (20), of age norms of development of 
good eating habits, ami one by Hlal^ (7) of the rela¬ 
tionship of various eating habits to age of child, llul, 
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beyond the figures quoted from the study of habit clinic 
cases by Tilson, the writer has found no experimental 
or descriptive data reported in the literature in regard 
to the relationship between eating habits and person¬ 
ality traits. 


Discussions of the Problem of How to Get Children to 
Eat the Food That Is Given Them 

Aldrich (1), whole book (127) pages) 

Arlitt (3), Chapter V, "Eating Hjiblts" 
niantoii and Blanton (6), Chapter III, '^Learning to Eat" (25 
pages) 

Cameion (10), Chapter III, "Habits of Eating" (24 pages) 
Hrucc (9), Chapter XXV, "The Finicky Child" (10 pages) 

Hlatz. niul Uott (8), Chapter IV, “Want of Appetite and IndigeS' 
tion" (16 pages) 

Faegrc and Anderson (18), Chapter VIII, “Eating Habits" (13 
pages) 

Langdon (30), Chapter III, "Eating" 

Richardson (38), Chapter VI, "Refusal to Eat” (18 pages) 
R(d)eits (+0), Chapter on "The Prevalence of Non-Hunger 
among Cbihlrcn and vSomc of Its Contrihutiiig Factors" (19 pages) 
'Thom (46), Chapter IV, "Feeding" (21 pages) 

Waring and Wilker (51), Section called “Eating Behavior" 

A few pages or paragraphs are given to the subject in each of the 
following books and articles: 


Arlitt (2) 

Baker (5) 

Blat/ (7) 

Cleveland (12) 

Emerson (16) 

Emerson (17) 

Fenton (19) 

Foster and Mattson (20) 
Oescll (22) 

Hill and Van Alstync (26) 
Johnson (27) 
hucas (32) 

MacCarihy (33) 


McCollum (34) 

Miller (35) 

Rand, Sweeney, and Vincent (37) 
Roberts (39) 

Rose (41) 

Smith (43) 

Thom (45) 

Tiventy-eiglith Yearbook of ihe 
l^ational Society for the Study 
of Kdiicailoii (49) 

Walsh and Foote (50) 

Watson (52) 

AVexherg (53) 



HI 

suHjKC'ns usi-:i) in 'itik study 

'I'lic (btu for this study were eollei iod frotu f)hsurva- 
tioti of 69 diildrcji two and three years of age who, 
ill tlic year I927-192H, alieiuled the Nursery 'rraiiiiiif' 
Scliotil of llosion and the Canihridge Nursery Scliool. 
'I'he cliihlreii were liclwccn the ai^es of two years and 
no months and four years aiul no tnonths, inclusive. 
Forty-eight cif them were in the Nursery I'raining 
School and 21 in tlic (nimbridge Nursery School. 

Thk NiMtsKitv TiaiNixi; Scimni, Ukoim* 

The 48 diihlren attending the nursery school of the 
Nursery'Fraining School comprise nearly the complete 
list of the children enrolled at the lime; a few were 
left out of the study because of prohinged absence or 
withdrawal from the sdiool after very short atieiul- 
ancc. The sdiool is situated in one of lloston’s poorer 
residential districts, mainly composeil of blocks of 
three- to six-family houses, in the immediate neighbor¬ 
hood of which llicre are factories, warehouses, and 
shops. The rents in this neigltborhoiul are low (^15- 
WO a month), the living-tjuartcrs crowded, and there 
Is little play space for the children. The families who 
send children to the school are, in general, families 
who maintain themselves willioui outside iiiiancial 
assistance. In a large majority of the cases the fallicrs 
arc living and working and supporting tlieir families, 
giving them the necessities and even some of tlie com¬ 
forts of life. They are able and glad to jiay, and do 
pay regularly, the dollar a week wliieb the iniisery 

[4t4] 
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school charges for the care of the two- and three-year- 
olds. Most of the parents of these families were edu¬ 
cated ill this country, many of them having finished the 
elementary school, some of them the high school. In 
every way they arc cooperative, eager to learn and to 
take and act upon suggestions in regard to the care and 
training of their children. 

The children used in this study were all born in 
the United States. The races and nationalities of their 
parents were as follows; 


Amciican (white) 18 

American (Negro) 8 

American (Jewish) 2 

Irish aiitl IriHh-American 10 

Canadian “American 2 

Italian 2 

English-American 1 

Caiiiuliaii 1 

Cicrmaii-Canndiiin 1 

(.jcrmaii-Irish 1 

(jermaii-Jewish 1 

Adopted (by American white) 1 


+8 

In all but three cases both parents spoke English. 
The occupations of the fathers (or mothers when 
they were the breadwinners) were as follows: 


Father’s occupation: 

Professional 4 

Lawyers 2 

'rcachcrs 2 

Skilled or semi-skilled 19 

Unskilled 21 

Moihci’s cjL'Ciipatinn (when the hrcadwiiiiier) : 
Pi'dfcssional (teaching) ? 

Unskilled 1 

Adopted hy unmarried woman doctor 1 


48 
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'riic ;»cncral health of most of the rhihlren was ^ood. 
Their weight in rclalioti to the average uiul the physical 
(lefccls foimd by the school’s pcMliatriciaii are shown 
in 'I’ahle I. In all, 29 rhihhen were between l()'|> be¬ 
low and 15'/' above averaj;e in wei;;ht and had no de¬ 
fects or only one major defect or rnu: or two minor 
defects. Only 4 children were more than KIVi below 
avera^fc weif^lil, anti one of these had tu* defect. 

TAHf.K 1 

I’ltvsifAi. CoSDirios’ oi- Tin: Ciio.iuu.s' iko.m tmk Ncksi:ky 
TrvMNiko SeiUHn, or Hosiok 


l>cvlaM>iii from ihc .ivrraKC weight for Jiiol icx* 



More 



i.ruH 

More 


tbnn 

ibaii 


(hall 

(ban 



HI'r 

liclnw 


ly/o 

IV.; 

lU'fcei?! 

lirlovv 

:\ V craf^c 

iibiiVf 

above rotah 

Miijttr: 






1‘liilarjjrd 






(oiidU 

1 

11 


5 

19 

Rnlnr^cd 

ndciuiuh 

UftvV \tw\i 
Active 

\ 

V 

1 

\ 

1 

3 

rickets 

1 

1 



2 

Minor: 






Poor 






pojiuirc 

2 

5 

1 

1 

1 10 

rint ieci 

2 

2 

3 

2 

9 

Tot belly 

Old 

1 

5 

3 


1 10 

rickets 


2 

2 

1 

5 

1 

Ho^v Ic^s 

Knock knees 


* 


1 

1 

Abnonnnl 






penis 

RnlatKcd 

f^InndH 

ICyc tic feet 
Cfrninlicnl 

1 

1 

1 

1 

1 


'1 

•j 

1 

bernin 

1 




1 

No tiefectH 

1 

6 

2 

*1 

11 


*Arr.nrdiiij; io the srale \m\\ \\y U, S, ('hildrcoi'M lliirijan rnid luuitarud 
for lliem by Robert M, Woodbury, Pli.l). 
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Twenty-nine were considered to be in good health, 16 
in fair health, and only 3 in poor health. They were 
free from contagious disease when studied. 

The children of the Nursery Training School group 
were of average intelligence. As tested by the Kuhl- 
mann (29) revision of the Binct-Simon tests, their IQ’s 
ranged from 63 to 132, the mode being 110-119 and the 
mean 103.2. As tested by the Lincoln Hollow Square 
Formboard Performance Test (15, 31), their PQ’s 
ranged from 65 to 253, the mode being 90-99 and the 
mean 118.4. 

The Camdridge Nursery School Group 

I'wcnty-one children ranging in ages from two years 
no months to four years no months who attended the 
Cambridge Nursery School were included in the study. 
They all attended the nursery school fairly regularly 
during the period covered. 

The Cambridge Nursery School is composed of two 
groups of children situated in different parts of the 
moderately well-to-do residential section of Cambridge, 
The families from which the children come live in 
single or double detached houses, or in high-grade 
apartment houses supplied widi all modern conven¬ 
iences. Most of them live in the neighborhood of the 
location of the nursery school to which the children go, 
though a few children are brought from more distant 
rcsidcnlial sections. The homes are comfortable and 
usually suflicicnlly roomy so that the children have 
their own room to play and sleep in. Outdoor play 
space for those who live in apartment houses is greatly 







liniilcil, h'twrvcr. Many ■<! ilir farni);*^ krrp hmc or 
more scrvaiKb, sumr a inuM’in.utl f.n tiu’ < liiliSti ii. In 
a few cases the ni'tilir! iSmcs .ill ihc w<iik *»f lin' litnnc 
with the inv.isi*<ii.!i help of .1 < Icanio:: wntn.iii. 

'riic families «4 the ilnhlirtj fiMiii this were 

all while Amei ii an. The faihrt^ wcic .ill professional 
men. The occiip.nions «il faihei'i ait<! oi'Hljer.s were as 
follows: 




Pniifr^ 

UifflMl'i* 'J 

lda\V5rJ»ii /] 

lJuMntJviv fi 

jn»i h 

Aiflnptnl liy 

Mnllirr*H llir J'Tr^iSiviuJirr) : 

IrnlrpninEriH inijoiir 

Aflnjilrii hy ^ninii 7 iirr! 




1 

I 


The mothers, as well as the (aiheis, were well ciiueaieil, 
a lar^e propiirtimi heitii!; eollep^e pt ailuates. 

The {general health of the chihlreii was p^oml. Their 
w’ci(j[ht in relation to ihc averajte anti the physical de¬ 
fects found hy the sclniors pediaii ii i.iii are shown in 
Table 2. Tifiecn children wen- hetween 10'^ helow 
and 15% above averaj^e In weight. 'Kwo cliihlren were 
more liian ID'..*' below avera|;c \veij;hi. h’ificeti chil¬ 
dren were coiisiilcred to he in fomd health. I in fair 
health, and 2 in [loor health. 

The children were almve averaj'c ioiellipcnie. As 
tested by the Kuhlmann Kevisitni «j| the Hinei .Simon 
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TABLE 2 

pjiYSJCAL Condition of the Children i-aom the Camaridge 
Nursery School 


Deviation from the average weight for height, nge, end sex 


More 

Lean 


Less 

More 


thnn 

Minn 


Ml an 

than 


107 o 

10% 


15% 

15% 


Defects below 

below 

Average 

above 

above 

Totalg 

Major: 






Enlarged 

tonsils 

Enlarged 

1 


1 

1 

3 

ndcnoidfi 



1 


1 

Minor: 






Poor 






puslnrc 

2 

1 

1 


4 

Flat feet 1 



1 


2 

Pot belly 

OJil 



1 


1 

rickets 

1 

1 



2 

Knock knccy 

Enlarged 



1 


1 

glands 

Slight heart 

Ji 


1 


2 

niiiriniir 

Possible 

1 

1 



Z 

problem 



1 


1 

No defects 1 

3 

1 

2 

3 

10 


tests, their IQ’s range from 10+ to 153, the mode being 
120-129 and the mean 126.09. As tested by the Lincoln 
Hollow Square Formboard Performance Test their 
PQ's range from 75 to 400, the mode being 90-109.and 
the mean 140.0+ 

Summarizing Tables 

The following tables give an aecurate description of 
the whole group of subjects studied. 
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(;iiM/iic rfiYciinuifiV MnNodKAi’iis 


Aoii* UE- TIIK SuiljUL'lS OF TIM; STrU>V Al TOF JllUllNNlNM; OF TiUi 
Corj.ixn(*N OF l)M.\ 


C)iilr!n*ii i\m\ Hic Nurnciy rrniiiiiiK .Srlunfl i>f Hnsnm 

2 ycnrs 0 hhkiiIi^ to 3 ycarfi IP monflo, inrlii*<ivr 

3 ycnrH [ iiinnih lo 4 ycrir'^ M iiirlii«ivr 19 

Cliildrcii frnjn (he (.‘ariihiiil^c Nofscry 

2 years 0 iiiuiiih^ (o 3 yrarn U inoiith**, iiirlii^ivr S 

3 yc{ir» 1 month to 4 yrnrs 0 inoiuhs, iiirl(i*4ivc 13 

Whole 

2 years 0 months to 3 yearn h iiiriiiilis, iinlusivc 37 

3 years I month Ui 4 yearn 0 rnoiiihs, inclusive 32 


•Ai;cs arc reckoned to the nearest whole inonti^ days or huptc licinn 
cmintcd as an additional inniillh i.c., 2 years 0 inoniiis nicann any nf^c 
between 1 year 11 munihs ir> days and 2 yearn IS driyn, 


'I'AHLK 4 

Kkx oFTiiii Sulijnens tiF Tiin Sruin' 

Oliildrcti frutri the Nursery TraiiiinK l^rliool of Hnsiuo 
lh«ys Ztl 

(iiilH 28 

('liihircii froji) flic (?amf»ri(lKc Nursery School 
Hoys I Z 

Ot’tls <) 

Whole ^roijp 

llijy.s 32 

OirU 37 


TAlHvi: 5 

Rack and Nationai.ity of Paui:nts of Ciih,i)ki;n Studii'u 


American (white) 17 

American (Ne^'rti) H 

American (Jewish) 2 

Irish and Irlsli-Amcrican to 

Canadian-American 2 

Ualian 2 

KuKlish-Aitiericaii 1 

Canadian 1 

(tvriiinn-Cnnndiaii j 

Cjcriiinn-I rish t 

Cjerrnan-Jcwish I 

Adti^ueti (liy Auicclean white) 3 
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TABLE 6 

Occupation of Fatuhr (or Mother if Shi; Is the Bread¬ 
winner) OF Children Studied 


Fnihcr's occiipaiion: 

PrufcSHioiKil 22 

Skilled or scnil-sklllcd 19 

Uniikillccl 21 

Adopted by profcaaionnl man 1 

Molher’a occupation (when the breadwinner): 

Professional 2 

i/ldependcnt income 1 

Unskilled 1 

Adopled by iinmnrrjcd woman doctor I 

Adopted by unmarried woman 

with independent income 1 


69 


TABLE 7 

GkniiRal Health of Sixty-eight of the Sixty-nine* 
Children 



Deviation 

from the 

average 

weight 


for 

hcii^ht, age 

, and sex 


More 

10 % 

More 



than 

below to 

than 



10 % 

15 % 

15% 


Defects 

below 

above 

above 

Totals 

2 major defects 

1 major defect (in 10 eases, 


• 


1 

enlarged tonsib) 


iO 

1 

11 

Major and minor defects 

3 minor defects 

3 

12 


IS 


3 


3 

2 or 1 minor defects 

1 

IS 

1 

17 

No defects 

2 

16 

3 

21 


Classi/leulion ncconllnR to Rcnernl health 
Poor Fair Gooil T'otal 

5 19 ‘14 68 

*()nc child was nut txamiiied by ilie doctor. He was of average weight 
and appeared lo be in good Iiealth. 
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rA]UA: S 

iNTKLl.KIliXCK OF SlX J ^'-SIA l;N OF 1IIF SiXIV-MNF* CjHMJRFN 
AS 'rFSTl.1) RY THF: KvIII.MANN-HiNLT SiMOS 'I'lsSTS 
ANWTUlv IaNH'OJ.N lIoMOW SoiWHIi FoK.Mnr»AIU> 

Pl'RFHjnfANL’Ii ’V\.WV (IHJ) 


RanKC 

l.UWUHl 

Mmic 

Mean (67 rases) 

Mean (68 cases, omiiniii;; fine ease 
liclow 70) 

Mean (63 cnsc.s, omitiinR one case lirlow 
7(1 niul ihrcc enscs i4 200 or (ucr) 


10 

ro 


65 

15.1 

•100 

JM»dl9 

9(099 

1 JM,4 

125.1 

llJ.l 

126.1 


I1R.6 


*'l'wn diildren from ihc Nttrsciy 'IVniniiiK ^‘rhool were noi (ested lircnusc 
(iiey moved nsvay wiiliotii kuvhiK nddrcsi and were l<isc. All mlirr infor* 
ninlinn needed for ilie study had heen ohiaiiicd no (hey were inrluiled In it. 
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DATA COLLECTED 

During the year 1927-1928 data were collected con¬ 
cerning the eating h.abits of the 69 children described 
in the previous chapter. The data consist of a series 
of teachers’ judgments with respect to each child’s con¬ 
dition and progress in four selected problems of be¬ 
havior, and of teachers’ ratings of the children in 31 
selected personality traits. Each of the four problems 
has chiefly to do with one of the four aspects of per¬ 
sonality already suggested: the problem of eating with 
physical development, that of constructiveness with 
intellectual development, that of anger with the emo¬ 
tions, and that of self-assertion with attitudes. Since 
the major interest of this study centers around the first 
of these problems, there will be little discussion of the 
other three except as they seem to be associated with 
the problem of eating. The list of personality traits^ 
used docs not pretend to be exhaustive or complete but 
was planned to include representative traits from the 
same four aspects of personality. The problems and 
the traits were selected also because they are factors in 
the child's personality which may be affected by learn¬ 
ing and which are apt to become habitual tendencies in 
the developing organism. 

The following descriptions of what is meant by each 
of the four problems and 31 traits were prepared by 
the writer and subscribed to by the various teachers 

^'riic |[s< fiifiy found in Talde M. 

[423] 



4J4 <il Nl IM-' 

wlu) (lifi lilt; jiiil^iiiK and I'ulinn, TIk* lU-'M iipiiDiis arc 
jfjvcii because ibe data are base<l tm subjective npiniuu 
and in nrder tu make clear ihe liasis fur raiinx. It will 
be sluiwn later in the sectiua on statistical analysis that 
the pf)ini.s of view of the nine raters were fairly lininn- 
gcnctuis. 


Paoni.i M rN lCAriN<? 

A child wlif) Is coibidrrpil a pnihlnn in ruiinji mv wli(» U called 
a Ilriicky calcr- 

A finicky calrr is (I ) a chilrl wtio liahifnally (rnon- than half (lie 
tiiTio — in must vuirv^ liruhahly iiinr litnrh mil uf frii, and in many cums 
icn tinus nut id icn) rcfi^c:. to i‘ar one or iiion: kinds of fond which 
arc an inmotunu part of a nonual wholc^^KUc diet; or (2) a cldhl 
who is liuhitually cxlrciuoly sh>\v ahoul caltrop, all nr nearly all w lndc- 
somc food (i.e., rat*' |M‘rlia|is onr-foniih, or of the aniomit which 
an avrraj^e child enu, in in We as much iluie as an avrray.e child); 
f^r (3) a child who is liahiuiallv ^^lvemely irvey,nlar in his aluck 
upon Ids fond. A rniieky eanr i> tin* oj>posih* of a non-linitkc eaier. 

A non-finicky (filler is a child who, when well, cals ai ineallinu! at 
least a small amtniiu of whatever whidenome fond is j»iveji liini, in 
a manlier wliit-h would indicate ii dc'^iie lo apl 1 e:l^e liurifrer (of a 
f^rcaUfr or less dei^riT). 

ruoHjjiM IN CoNSint;crivnNi:ss 

A child who is considered a prohleni in constniciivi*ne'‘S is (I) a 
child who makes tlnnirs out of tin? male rials j>roviil(-d in ilie fuirsny 
school, or creates ideas one of In's experiences (either as a result of 
previous siii^frestion by a teacher or not) much less often the avera^a* 
child of his tifjc (i.c., i|uaruity Is abnormally Miiall); or (2) a 
child whoso coostmciioiis (in thini^s or ideas) are tif a markedly 
less mature type and f>f niueli smaller variety than those of the avei- 
child of Ins aj'e (i,e., ([iialiiy is ahnonnally poor); or (3) a 
diiUI \vl\u hahiuudly destroys his own and tvihers' consiruciions (in 
lliin^^s or ideas), not for tlie sake of findinu ont how they are inadtf 
or of Tcniakin|T thcmi Inil wantonly. 
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Problem in Anger 

A cliild wlio is considered a problem in anger is (1) a child who, 
when thwarted by things, events, or people, strikes, screams, or 
throws in anger more frequently than the average child of his age; 
or (2) a cirihl who has tantriiins (excessive screaming, kicking, 
holding of breath, or stiffening with complete loss of self-control) 
even occasionally; or (3) a child who sulks in anger, harboring a 
grudge over a situation. 

Problem in Self-Assertion 

A child who is considered a problem in self-assertion is (1) a 
chilli who liabitually pursues any line of conduct merely in order 
to get the attciuion of adults or children; or (2) a child who is 
habitually disobedient or negative in his reactions, wanting lus own 
way merely for the sake of asserting his own power; or (3) a child 
wlio is not happy unless he is leading die group, and does not coop¬ 
erate in the undertakings of ntbers, or subordinate himself to the 
leadership of *nhcis; or (4) a child who has less regard for the 
rights of others than the average child of his age; or (5) a child 
who liabitually does not stand up for liis own rights; or (6) a child 
who sliou's far less tluin average (for his age) snlf-cxprcssion, self- 
confidence, desire for attention, tenacity, friendliness, joy in use of 
poorer, leadership. 

I'lirougliout the study a prohlem in self-assertion of the sort de¬ 
scribed under (1), (2), (3), and (4) is called a problem in ''plus'^ 

( + ) self-assertion, and one of the sort described under (5) and (6) 
is called a problem in “minus'' (—) self-assertion, 

Traits Which Have to Do with Physical Development 

General habUnal activity means the trait indicated by tlic follow¬ 
ing overt behavior: walking, running, jumping, climbing, swinging, 
skipping, riding, pushing, pulling, tlirallying, pounding, or doing 
anything (with or without apparatus) which involves bodily move¬ 
ment, 

Genmil lii iiUh means tiuit condition of physical well-being which, 
to the teacher, is indicated by a well-nourished appcariiiE body, 
trood color in face, clear skin, lack of running eyes, nose, and cars, 
bright eves, eager expression, mviscular strength, desire for activity 
(both menial and physical), few absences for illness, lack of ncivous 
tension. 
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rihNi/uc rhvi;iinr,nf.v Mos^HinAi jis 


'rRAiTS Wjiicii IIavi; w Do ^vitm Isri ij.ictpai. I )i,vj;rfjrMi:NT 

Quicinas (o Itarn inc:tns thr iMil Uy llip spccrl with 

wlucli a diilil IcKiiis a^Muialinns which t;urv civor in ihc nrxl- sitnii* 
lion nf ilir sunr or a similar niiuirr; ihis sprril U jxnl^rJ hy the 
cliihrs overt hcliavior in ihr srcnfi^l anti MJarrtlin^' Mlualiojis, 

(itnioshy nirans llie trail v^liich is iihlicainl hy a chilli's cfftiris to 
linti nut ahoiit lllin^:^^, U shown in il\r nvnt hchaviur of hn^kiri^ 
at ihint’s nunipulatiiiK ihrm, hiiiMnj;; them over, feclinr' of them, 
striking thciii^ uiU'iiinK ihrin, pulling! ihrni lo pieces asking: tinc^lirms 
about tlicns cxporimcniinj' witli lliriii in airinrcuoii wiili other 
lliint;s and with prnple. Jt is also shnwii in a childs cxpcriincntini^ 
with people's reactions and with siiualiuns winch involve people anti 

Rcasoninfj means the trail which is indiratcil hy ihr folluwini; 
(jvcit behavior: (I) acting in » new Minailtui in an appropriate way 
as a rcsviU of previous experience^ in situatitins wineli held elemetus 
in common with the presnit siiiiaiMPn hm which were not the same; 
(2) tlrawini; simple inferences from olKerviiiinn of siuiiuitms be¬ 
cause of previous experience with similar sitnalioiis; (d) rclaiiri^ 
two hitherto tinrehitrd objects or evcnis in Ini'ical scriueiuav 

Itruujinitif/ means tlir trait xvhicli is indicalnl by ilie follnsvinj^ 
(wert hcliavior of a cliilil: (1) aciint^ in stmic (lrt*rec like another 
person, crcaturc» or iliini; nnd in some way indicaiinK tliat he is pie- 
tcndirif:; to he that person, creature, or ihini^s (2) lellini; stories of 
tlhni^s which dhl not really happen; {^) inventing new ways td 
usinK material; (4) drawing pictures or makiiii^ models of things 
which arc not copies of lhinn> he has seen; (‘>) developiiij^ nc'w 
situations anil relaihmsliips in play, eitlirr wlion alone or with other 
cliilcircn. 

PcrcepJioif means the trait indicated hy ihc follinvirij^r overt lic- 
b?\vior: (1) prompt response to sounds, sij;hts, tactile and kinaes- 
thctic sensations, tastes, and smells; (2) recognition of similarities 
and discrimination of ilifTcrcnccs between simsury stimuli. 

Matiifal shill means the trait indicated by the child's ability to 
liancllc tools or maicrial in such a way that they arc made to ilo or 
become what he desires. It is shown in :i child’s practical activities, 
such as wasliinjF face and liaiuls, pouring liquid, eic,, also in con¬ 
structive activities such as l)uild^n^,^ pa^nl^n^,^ cutiini;, pastiii|c, sirirm- 
ing heads, etc. 
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Speech means the trait indicated by the chilcl*s use of words as a 
means of communication; it includes the elements of correctness, con¬ 
struction, fluency, enunciation, and intonation. 

(Jonsiruciivc iendcncie^ means the trait indicated by a childovert 
behavior of making things out of materials, or ideas out of exper¬ 
iences. It also means the absence of wanton destruction of materials 
or ideas. 

Traits Wincii Have to Do with Emotional Development 

Fenr means the trait indicated by (1) the overt behavior of with¬ 
drawing from things or situations accompanied by a cry or facial 
expression which indicates that a child is frightened; (2) the overt 
behavior which indicates what is ordinarily called timidity. 

Anger means the trait indicated by (1) the overt behavior of 
striking, kicking, screaming, throwing, or stiffening, accompanied by 
a facial cxiKcssion which would indicate that the emotion of anger 
is aroused; (2) the overt behavior which is ordiniirily called sulking. 

Affection means the trait indicated by the overt behavior of (1) 
patting, stroking, hugging, kissing adults, children, or things, accom¬ 
panied by a facial expression which would indicate that a cliild has 
a fondness for the person or thing so treated; (2) less demonstrative 
types of affectionate behavior such as a desire to he near a person, 
or a joyous cry or facial expression when greeting a person, or catch¬ 
ing sight of a doll or other toy, 

Kxciiahility means the trait indicated by (1) the overt behavior of 
screaming, talking in a higli-pitclied voice, catching the breath, jump¬ 
ing up and down, moving hands, feet, or head violently, accompanied 
by a facial expression which would indicate that a child’s feelings arc 
strongly stirred in relation to a situation; (2) quieter behavior indi¬ 
cating strong feeling such as muscular tenseness, exclamations under 
the breath, etc. 

Moodiness means the trait indicated by the child’s overt behavior 
of (1) showing sudden and frequent changes of emotional tone 
without apparent justifying cause, for instance, sudden changes from 
liapjiy, joyous, self-expressive behavior to whining or sulking be¬ 
havior, or vice versa; (2) spending much of the time whining, 
complaining, pouting, sulking, refusing to take part in activities, ac¬ 
companied by a facial expression wliicli would indicate tliat a child 
is unhappy and that his feelings in regard to a situation are unpleasant 
ones. 
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(ll’NlTIC I'.SVCIIOI.fMpY MONfHIRAl'JfS 


'Traits Which Havj; to Ofi with IIaiutuai. ArnTuniis and 

Si: N TIM iiN r.s 

}{c[f''fxprpsshft n\riins il»r Hail iiiiliiatrtl hy llir civcrt lic:liavif)r of 
(1) tnlkinij; fn'cly ahriul rxiW’iiriRTs; (2) nyin^, and in 

Ollier ways j^ivin^ vrril in frcliiiiM [2) ciiicrini^j ra'.ily and wlinic- 
htancM^ ut w vlw (4> vials sfa-jiv 

tancoiisly for liis nwn rnds; (5) artini:, in n<^nrral, likr what 
j)sycliolo;risis call an cMiov'CfU 

Seff-cojiftilciicr incan^ ilir trail imlicaird hy thn nvert lirhavior of 
performing; tasks, plays, clc., and iiiulrrlakinj; now ones, williuut 
licsitaliori and witlioui liclp, i.c., hrliavinr which semis to indicate 
tliat a child is sure of Ids own piiwors. 

Desire for alien (ion moans the trait indicalrd hy the (>vorl be¬ 
havior of (1) it child's repcalini; an act when the prrvimis perform¬ 
ance of it has drawn the atloniion of adults fir children in himself, 
or (2) the performing of a new act for ihr sole purpose (as far as 
one carl tell) fif drawini; attcntmii to himself, 

Trrniei/y means the trait indicated hy the overt behavior of a 
chiliTs Slicking to a task, or play, or mood, or auiuide, in the face 
of possible distractions, h incimles both what would ordinarily be 
called obstinacy and what would ordinarily he called concentration. 

Fnentlliarss means the trait indicated hy the overt lieliavior of 

(1) a quick, smiling; rcsponiic to the appro,ich of mlults or cldidrcn; 

(2) behavior and facial expression in the (ircscncc of other people 
which indicate a frclint; of pleasure; (J) beluivior toward other 
people which calls forth from them a friendly response, 

Joy in use of fiotuer means the trait indicated hy the overt ho 
havinr of (1) repetitinii of an act or continuation of an activity 
which is new or difficult and taxes the child's power (phy>u'al, men¬ 
tal, emotional, or social), accompanied hy a facial expression which 
indicates a feeling of pleasure or joy in the act; (2) facial expression 
nr bodily movement or words or other sound, coming after tlie ac¬ 
complishment of an act, which indicate joy in its performance. 

Le/ulerslttp means tlie trail indicated hy the overt bthavhjr of (1) 
suggesting, pUniiirig, organi'/aiig, and directing plays, games, or tasks 
for a group of chlldrcMi; (2) doing the alitivo in sncli a way as to 
make the other children glad to follow. 
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Self-Control 

Rcfjanl for' the riz/hls of others mcnns the trait Indicated by the 
avert behavior of (1) willingly allowing other cliildrcn to have their 
turns with apparatus, toys, or intetesting activities; (2) taking one's 
own share in tasks which arc necessary but irksome, such as picking 
up toys, etc.; (3) refraining from pushing, pulling, shouting, or in 
otlicr wa 3 's gcttijig what one wants regardless of otlier peopIe^s desires. 

Reffaal for authority means the trait indicated by tlie overt be¬ 
havior of (1) conforming willingly to the laws governing the school 
coininuniti', and (2) obeying requests made by teachers or parents. 

Control of power (borlily) means the trait indicated by the overt 
behavl(»r of (1) running, jumping, climbing, or performing any 
other physical activity with skill, i.e., without falling, or knocking 
into people and things, and also attaining the end to which the activ¬ 
ity was intended to lead; (2) controlling urination and defecation; 
(3) making oneself swallow and not regurgitate food wliich is dis¬ 
tasteful; (4) keeping one's body still at appropriate times, such as 
nap; (5) manual skill (see description above). 

Control of power (emotional) means the trait indicated by the 
overt behavior of (1) not running away from but gradually approacli- 
ing a feared object or activity; (2) expressing anger only at appro- 
priatc times and in firm but calm ways, not kicking, hitting, or 
screaming; (3) expressing affection only In facial expression and 
calm demonstration; (4) not crying when fallen down, etc.; (5) 
laiigln'iig only at approf)nate times; (6) avoiding extreme excite¬ 
ment and depression; (7) being independent of adult liclp in caring 
for self, in i)lay, etc. 

Control of pozver (intellectual) means the trait indicated by the 
overt bcliavior of a child's using his curiosity, reasoning, imagining, 
perception, manual skill, speech, and constructive tendencies (as de¬ 
scribed above) to their fullest extent consistent with usefulness to 
liimsclf and to the other members of the community. 

Happiness 

Joy means the trait indicated by the overt behavior of smiling, 
laugliing, shmiting, singing, talking eagerly, moving tlic body with 
abandon, working and playing spontaneously and with interest, re¬ 
peating activities because they have brought pleasure, etc. 

Love of beauty means the trait indicated by the overt behavior of 
talking about or asking for or showing (by facial expression, poise 
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CKN'IilK' f'.SYl HOl.fttiY M(»NfM;JlAl'HS 


anil inovcinciii oi tiiu'-Ylr irtMnn, *ir rxclanialion) a keen 

iiUcrcst in muMt:, intrliy, lliiwri'.. I'klutri-, cnlnts, m.^l^r^al^, Jnrins, 
etc. 

Ifuntlrr inraii'i ilir Iraii imlifatrd liv llir overt lieliavior ui {!) 
a chilli's lacial rvpre'-'-ioii, inii'clr rmsinn, or rMrlanmiinn wliicli 
would iiidicale inlerrsr, idriiMirr, and awr in rlir (iir'^mce rd somc- 
tliiuK wliicIi is in liitu iiirxidicahlr; (,5| a cliild''- a->kinn raiirt i|OrsUiuis 
ahniit inex|tlica1ilc iliinKs and inirsuini; llicin till no coiiiiilcitily ex¬ 
planatory answer is availaldr. 

/Idjiitimriii tneans ihai trait which is iirdicaied hy the overt be¬ 
havior of (I) taJcinr; part easily and ranerly in new situarions iii- 
volvinii people nr lUinHs; (2) adapiii))’ his actions to such new situa¬ 
tions wltoleliearlcilly and witli sinulrne-s of mind. 

Mktium) i,)I' RixoitniNc; Data 

III Niivcmbcr, 1927, rccunls were made fnr each child 
bciween the aktes of two years no iimiulis and four years 
no montlis then aticndinK tlie Nursery 'rraininjc School 
{)f Boston and the (’amhridf'c Nursery Sclioo!. 'Die 
two teachers in charge of each ^^roup of children and 
the writer, after two days’ ohservaiion, rated each child 
in each of llie .11 personality traits on a live-point rat¬ 
ing scale acconiing to the nniount of the tiualiiy which 
they believed the child to possess at the time. I'hc three 
raters made their records imlcpendently and without 
consultation. On tlie rating scale, three (.1) represented 
the average amount of the nuality for chililren of the 
given child’s .age, two (2) less than that .unourit, one 
(1) much less, (our (4) nunc than the average amount, 
and five (.*5) much more than the average. Tlie three 
ratings for each trail for each chihl were averagetl and 
the nearest whole number to the average was the rating 
used in assembling the data. A record was also made 
of the condition of each child with respect to the major 
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problem of eating and each of the other problems. 
These judgments were arrived at in conference by the 
two teachers and one observer who knew the children. 
The parents of all the children were interviewed and 
records of their statements of the children’s behavior at 
home helped the teachers to make their judgments in 
regard to the four problems. Judgments of eating 
habits of the children in the Cambridge Nursery 
School had necessarily to depend to a great extent on 
parents’ statements for the only eating situation in the 
school is mid-morning lunch. 

It is obvious that both the ratings and the judgments 
were arrived at subjectively. They were opinions based 
on the overt behavior of a given child compared with 
a subjective standard of what is average behavior 
for children of that age. This subjecive standard had 
been set up through experience with and intimate 
knowledge of many children of the same age aided 
by a background of knowledge regarding objective 
standards of physical and mental measurement which 
is helpful in stabilizing subjective judgments of be¬ 
havior. Judgments in regard to the eating habits 
of children in the Nursery Training School were made 
more objective by the aid of the school’s record of 
what and how much each child eats each day with 
notes as to any unusual reason for his not eating, such as 
illness or emotional upset. The raters agreed to con¬ 
sider each child’s behavior in relation to all the activi¬ 
ties of the nursery-school day so that in rating traits 
undue weight would not be given to behavior at meal¬ 
time or any other special occasion. 
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()nc month later new records were nnule for each 
child who hail been consiilcreil a prithlcm in any of 
the four i-tfspccis of catiaR, conslnutiveness, unjrer, or 
self-assertion. 'I'lic traits were rutcil as heforc without 
con.suiiinf' the jwevious recoiil, I he prohlems were 
judged cooperatively as hefort: and any change for 
better or worse noted after consulting the previous rec¬ 
ord. Records Were made in this way each succeeding 
month for each cliihl who remained a pndileiit in any 
of tile four ways, and a final record was made for each 
chihl no longer considered a problem. 'This was eoii' 
lincied for si.v mrinihs. A few new children who were 
admitted to the mirsery schools during this period were 
added. In all, 69 ehihlrcn were studied. In tlie eases 
where tlic child was imi considered a prohlcni in any 
of the fovic respects only one record was made. In the 
few eases wliere the child remained a prohlcon through- 
out the period si.v records were made. 

GrOUIMRG or ClIIt.mtKNf WITH lU-Sl't-iCT TO Ruoui.km 

oy ICatino 

The 69 children included in the study were classified 
on the basis of the lirst recording as finicky or non- 
finicky eaters according to the description of "eating 
problem" as given above. 'I'able 9 sliows this classi¬ 
fication for the whole group and also according to 
School, age, and sex. The most striking difference is 
found in the proportion of finicky eaters in the Nursery 
Training School, 4.1.7/f., as comjiared will) the jiropor- 
tion found in the Cambridge Nursery School, l*1.2/'i. 
This might in some measure he accounted for by the 
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fact that dinner is not served in the Cambridge Nursery 
Scliitt)! St) our only evidence in rcffnrtl in eaiinj' habits 
is mid-inni'iiii)^ liineli and parenis' stnlenients. 'I'lius 
milder forms of finiekiiiess may have been t)verh»oked, 
'riie table shows that slij-thtly more ilian oiie-iliird of 
tlio group were linieky at the beginning i)f the study, 
and that age and sex dt) mit seem to be important fac¬ 
tors in the problem. 

'I'lie children classified as finicky eaters at the first 
recording wore stutHed each succeetliiig month and re¬ 
classified as finicky or non-finicky. The final records 
of 1.3 chihlren showed that they had Itecome non- 
finicky. These records were addctl to ilie original 
group of 4.^ tton-linieky eaters, making a total non- 
finicky group of 5H. 'ITc records of H of the original 
finicky caters sliowetl at some recording during the 
months wlicn tlicy were studied that there had been a 
decided improvcmciit in their eating hahits but that they 
must still be classified as fijiicky according to our de¬ 
scription of what consiiluics a finicky eater, In other 
words, these children had changcrl from severe eating 
problems it) mild eating problems, 'I'lic records of 
these 8 children at the time when they were recorded 
as slightly finicky were added to the original group of 
24 finicky caters making a total finicky group of 32. 
These subsequent rccorilings on some of the 69 eliil- 
dren were used as additional cases in assembling the 
data on the ground that for the purposes of this study 
a child whose eating lial)its liave cliaiigetl markedly, 
whether the change is necoinpanied or unaccumpanied 
by a change in personality traits, makes a new ease 
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from the point of view of eating habits as associated 
with personality traits. The total group of non-finicky 
eaters is weighted with children who were non-finicky 
at the first recording, the finicky group is weighted 
with children who were slightly finicky eaters. Table 
10 shows the distribution of the 90 recordings which 
were selected for use in assembling the data. 

In order to study the more severe types of eating 
problem represented in the study there have been se¬ 
lected from the group of finicky eaters a group of 10 
recordings which are called the "exaggeratedly finicky 
caters,” These 10 arc the first recordings on the chil¬ 
dren who showed the worst eating problems of the 
group and who would be called by ordinary standards 
very poor caters. None of the problems, however, 
were as severe as the extreme types known to exist 
among young children, for instance, those of neurotic 
vomiting. 


TAHLE 10 

Dis'ratnuTioN among tiiii Sixty-ninu Children of the Ninety 
S ni.iiCTEi) Recordings and Classification of Each 


No. ttf 

recordings No. of recordings 


No. of 
children 

used per 
child 

Clnssi^cniion 
of recordings 

Finicky 

Non- 

iinicky 

Total 

45 

1 

Non-finicky only 

0 

45 

45 

9 

1 

Finicky only 

9* 

0 

9 

7 

2 

1 (Inicky and 

7 

7 

14 

2 

2 

1 non-finicky 

2 finicky only 

4* 

0 

4 

6 

3 

2 finicky and 

12 

6 

18 

09 


1 non-finicky 

Toinls 

32 

5H 

90 


•T'liesc children did not become noii'nnicky throughout the period of 
sUidyi either heettutte they were iintiBunlly stubborn cases or because they 
were taken on ns new cases toward the end of the period, or because they 
moved nway nml left the nursery school during the period. 
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STATlS'riCAL ANALYSIS OF DA'J’A 

As alrciuly cxplitiiicd, VI) record inf's of 69 uvt)- and 
tliree-ycar-old children were selecied as eases for study 
of the association (d linicky or non-linicky eating with 
31 personality traits. Of ilie 90 casts, 32 were finicky 
and 58 were luiii-linicky. A group of 10 c.xaggeratedly 
finicky eaters were selcctctl from ilie 32 linicky in order 
to give a more coinpletc picture of the proVilcm. 

RKI.ATION (IK EATIN({ riAUKl’S TO PW<S(1NAI,1TY 'FltAITS 
IN Tniv WlI()I,K (iROin* OK C’ASKS 

Each child was given at each reconling a rating on 
a five-point scale in each of the personality traits. The 
rating was the average of ratings made by lliree ob¬ 
servers. Tlic numbers of cliihlren in each grtnip whose 
rating fell in each grade of the scale and the average 
rating of each group were determined (or each trait. 
Table i { gives the average ratings and shows the dif¬ 
ferences between finicky and tion-finicky eaters in the 
3! traits. The finicky eaters were rated lower in gen¬ 
eral health than the non-finicky; higlier in perception, 
anger, excitability, moodiness, self-expression, self- 
confidence, desire for attention, joy in use of power, 
leadership; lower in regard for the rights of others, re¬ 
gard for authority, emothnial and inielloclual control, 
and joy; higher in love of beauty; lower in adjustment. 

In order to determine how significant these dilfer- 
cnccs arc, the critical ratio of the difference between 

[ 436 ] 
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TABLE 11 

Average Rating for Groups of Non-finickYj Finicky^ and 
Exaggeratedly Finicky Eaters in Each of 
Thirty-one Personality Traits 


Number of cases—> 

Pcraonnllly irnits 

45 

Non-finicky 
eaters 

32 

Finicky 

caters 

10 

ExnggeratccJJy 
finicky caters 

[ Body 

1. Gciicrnl habitual activity 

2.913 

3.00 

3.2 

2. General health 

3.068 

2.718 

2.7 

II Intclicclual habits 

I. Quickness to learn 

3.137 

3.187 

3.3 

2. Curiosity 

3.137 

3.187 

3.4 

3. Reasoning 

3.172 

3.093 

3.3 

4. Imai^ining 

3.066 

3,125 

3.3 

5. Perception 

3.206 

3.343 

3.6 

6. Mnminl skill 

2.982 

3.031 

3.1 

7. Speech 

3.051 

2,906 

3.1 

8. CniiHtructivc tendencies 

2.844 

2.937 

3.0 

III Emotional habits 

1. Fear 

2.927 

2.843 

2.9 

2. Anpfcr 

2,965 

3.187 

3.4 

3, Affection 

3.051 

3.093 

3,2 

4. Excitability 

3.03+ 

3.250 

3.5 

5, Moodiness 

2.844 

3.187 

3.1 

IV Ilnhitual auiliidcs 
and scnlimciils 

L SeU-nssertion 

a. Self-expression 

3.017 

3.375 

3.6 

b, Sclf'cnnlidcnce 

3.0S1 

3.156 

3.2 

c. Desire for attention 

3.120 

3.343 

3.6 

(i. 'I'cnacity 

3.224 

3.281 

3.4 

r, Fricnclliiieas 

3.241 

3.218 

3.3 

/. Joy in use of power 

3.189 

3.218 

3.5 

g, Leadership 

2.758 

3.000 

3.2 

2. Self-control 

a. RcRard for rights of 

others 

2.948 

2.656 

2.4 

b. Regard for authority 

2.982 

2.718 

2.7 

r. Control of power 

hodily 

2.982 

2.906 

3.1 

emotional 

2.827 

2.500 

2.3 

intellectual 

2,965 

2.781 

2.9 

3, IlnnpincHs 

a. Joy 

3.034 

2.625 

3.1 

It. Love of beauty 

3.120 

3.250 

3.5 

c. Wonder 

3.189 

3.219 

3.3 

f{. Atijiistmciit 

3.068 

2.750 

2.9 



4,^8 


(ili.Nl ne l’.SVl'»M)I.M(,V ,M(IN<H.R,\rilS 


i auij: \i 

(.ViTiCAi. Uatios vok i)tvi rm nit. m.ivviu.s Avmia^w; Rahsuh op 

NoN'I INU KV AM> I' lNM KV filHH I S IN- I III; 1 -II.Ill I.I N- 
Ttl-M lS \V*I(tR(--lUll I JirVlRIiNCli Is {iRI'ATf ST 


Trnii 

1 'riiii a] r aiim 

(i I'll ['(ill lirfllih 



\AiSS 

Sjiccrii 


■AiiKcr 

1 4.^7 

KiciCiiliilily 

l.$M 




J.flHll 

Sclt-c(Hiltilcni:c 


Df'irc t‘»r ,iUciiii(iii 

1.735 

Jtiy HI U’tc of pfHvpr 

,2-122 

Lcaitcnhip 

L49,*i 

Rir riKhi^ of oiltcrs 

1.417 

ftir niiilMtriiy 

1,791 

l‘!iiiiii.U>iinl riprurnl 

2.29H 

Inlpllecdini rontnil 

\.SM 

Joy 

I.5W 

of UcRUiy 

IJI9 1 

Ailjuftiiiiciii 

2.197 


the non-finicky anti the (inieky f^roup was fiumtl in the 
1ft traits where the tlifFcrcncc In the avcrapies was 
lar|fcst. Table 12 gives the critical ratios for these 
IH traits. According to Ciarrett (21), a critical r.itio 
of 1.40 means that there are 92 chances in a lujiulrcil 
that the dilTerencc between the two measures is greater 
than zero, if it is 2.00 there arc 98 chances in a hundred 
that it is greater than zero. This would mean that a 
true cllfTerence almost certainly exists between finicky 
and non-finicky eaters in five of the traits, general 
health, moodiness, self-cxprcssicm, emotional control, 
and adjustment, and that a true diflTcrence probably 
exists in eight other traits, anger, cxciiahilily, desire for 
attention, leadership, regard for rights of otliers, re¬ 
gard for authority, intellectual control, and joy. The 
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list which follows shows which of these IS traits were 
rated lower for finicky than for non-finicky eaters and 
which were rated higher. 


l-iowei' 

Higher 

General health 

Anger 

Rc^Jircl for the rights of others 

Excitability 

Regard for authority 

Moodiness 

Einot/ofial control 

Self-expression 

Intellectual control 

Desire for attention 

Joy 

Leadership 

Adjustment 



Because the data as to the occurrence of these traits 
in the selected groups arc based on subjective ratings 
made by different observers and therefore may not be 
reliable, the coefficients of correlation were found be¬ 
tween the ratings made by each pair of those who rated 
the same children for the four traits showing the most 
significant differences between the finicky and non- 
finicky groups. These four traits are general health, 
moodiness, self-expression, and emotional control. 
There were nine persons rating, two teachers in each 
of four groups and the writer as the third rater for all 
the children. These nine raters have been designated 
as A, H, E, B, Aus, Ea, L, C, and Lo according to 
the first letter or letters of their last names. Table 13 
gives the coeflicients of correlation. It would seem to 
indicate that in at least three of the traits the ratings 
were fairly reliable. The average of the averages for 
all the correlations is ;=.6024, P.E.=.0643. By using 
Spearman’s “prophecy” formula the writer finds that 
the effect of trebling the number of raters would be to 
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make the theoretical approximate r=.82. This seems 
to show a sufficiently good reliability for the rating 
scale. We may perhaps assume that in the traits where 
the tiilTerenccs between the finicky and non-finicky 
groups arc less than they arc for the four where the dif¬ 
ference is most significant, the ‘h-” of the raters with 
each other would be proportionately high. 

The above data may therefore be considered fairly 
indicative of the true relation between certain person¬ 
ality traits and finickincss or non-finickiness in eating. 
Finicky eaters among two- and three-year-old children 
seem to have less general health, to be more emotional 
and less controlled in emotional expression, more self- 
assertive and self-expressive, less well adjusted and less 
happy than nori-finicky caters, 

COMl'AKISON OF WEIOIIT AND IQ OF THE GROUPS OP 

Finicky Eaters and Non-finicky Eaters 

Tabic 14 shows that a large majority of each group 
was normal in weight. Few of the finicky eaters were 
below normal in weight, and there are some non-finicky 
eaters who are below normal, This would seem to 
indicate that eating habits and weight for height, age, 
and sex are not closely associated. 

Table 15 shows that the average intelligence of the 
three groups of children is normal or above. Finicki¬ 
ness apparently docs not vary much with IQ. The 
difference of nearly 9 points in IQ between the finicky 
and non-finicky groups may be accounted for by the 
fact that so few (.1 out of 2!) of the Cambridge Nur¬ 
sery School children (where IQ’s were generally high) 
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were considered finicky. Only ilic more promuinced 
feeding problems in liie Cambridge Nursery School 
groups were considered finicky because questioning 
the parents (ailed to bring out any of tlie milder forms. 
Two of the three finicky eaters in the Cambridge Nur¬ 
sery School group were included in the exaggcrateilly 
finicky group. In other words, the opportunity for 
the nurscry-scliool teachers to watch ilic children at 
the Nursery Training School during tlie dinner hour 
revealed a larger proportion of finicky eaters in these 
groups than the statements of tlic parents of die Cam¬ 
bridge Nursery School children revealed theio, l)ut 
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it also revealed a smaller propuriinn nf 
finicky caters as compared to the total mmiber of fin¬ 
icky eaters than in the C’amhridKc Nvnsery School 
j^roups. 

RKi.AriON or Tuoiu.km oi- IC/vriNt; 10 l»itoiiM.;M,s nr 
CONSTRULTIN’UNKSS, ANCrU, AN)) StJA'-ASSKRTION 

Data based on the ctnnbined jiidgiiUMits of three 
observers were also recorded for the 90 cases in rejrnrd 
to three otiicr problems in cliiUI development beside 
that of eating habits. Table Ifi sliow.s the relation of 
these to eating habits. A much larger percentage 
(46.6%) of tlic group of ntin-linicky caters were no 
problem in the other three rcspccls than of llie finicky 
eaters (9.4%) or the e.vaggeratedly finicky eaters {()). 
The problem of plus self-assertion appears to be asso¬ 
ciated with finicky eating in at least lialf of ilio cases 
(56.2%). 

Relation or Eating IIahitx to PritsoNAmrY ThaiTvS 
IN a Group or Thirteen Ciiildri-n Who WerI', 
Finicky Eaters and Hecame Non-einickv 

In order to find ov\t what personality changes came 
about in the children whose eating habits improved, the 
13 children who were originally classified as finicky 
caters and were later classified as non-finicky eaters 
were selected for special stiuly, 'I'he ca.se histories of 
some of these children will be found in (he appendix, 
Table I7 gives in parallel columns for comparison the 
average ratings for this group in the .II personality 
traits at the time they were finicky ami at the time they 
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TABLE 17 

AviiRAoi: Ratings in Thirty-onh Personality Traits of this 
Tijirtern Children Who Were Finicicy Eaters and 
Became NoN-i’mieKV Eaters at the Times 
They Were so Classified 


Non- 



Finicky 

finicky 

I Hody 

1. General linliiiiial activity 

3.000 

3.000 

Z . (icneral health 

2.615 

2.923 

11 InlcUeclunl habits 

1. QiiickncfJrt li> learn 

3.153 

3,230 

2. Curiosity 

3.330 

3.230 

3. UcasnninR 

3.153 

3,076 

•k 

3.153 

3.153 

S. Perceplion 

3.307 

3.38+ 

6 . Afanuaf skill 

$,076 

3,076 

7. Speech 

2.769 

2.923 

8. Cnnsiniclive icndcncics 

2.923 

3,076 

IH ICinotionnl habits 

1. Fear 

2.923 

3,076 

2. An^cr 

3.307 

3,000 

3. Alfection 

3.000 

3,230 

A. KxeAvubUuy 

3.'210 

1.21Q 

5. MoodidCHs 

3.153 

3.076 

IV Ilnbltual ntiltiidcs and sentiments 

1, ^Sclf-asscrt^on 

a. Self-expression 

3.307 

3J53 

b. Self-confidence 

3.000 

3.076 

f. Desire for attention 

3.307 

3,153 

ii . 'I'enacity 

3,153 

3.307 

c , Friendliness 

3.153 

3.076 

/. Joy in use of power 

3.230 

3,307 

<j. Leadership 

3.000 

3.000 

2. Self-control 

n . llcRard For rights oF others 

2,615 

l.Obb 

//. Regard for authority 

2.615 

3.076 

f. Contiol of power 

hodily 

2.846 

2.923 

emotional 

2,538 

2,769 

iiltellcrtunl 

2.615 

3.000 

3. Hapninehs 

ff. Joy 

2.923 

3.000 

b. L<»vc of beauty 

3.384 

3.153 

f. Wunder 

3.307 

3.307 

ii . Adjustment 

2.615 

2.846 
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Ifnil 

(‘lidral 1 

Self-ctl»rc^M<iri 

.5fA5 

Rc^nnl for rinliu of oihcis 


Kc^aril for tujOif'riiy 

2.|ti5 

FiiiDiiriiial coni rid 

I 2?^ 

A a] ml men! 

1.1^1 


wcfc iion-finleky, Tuhlc IK ^;ives the critical ratios for 
tlic clifTcrcnccs in the averaj^o raiiof;s for tins 
five selected traits. These critical ratios wouhl seem 
to indicate that for the traits where the ililferencc is 
tlircc-tcnllisof a point or more it is pnihahly 5i)j!ni(icant. 

The followiiif^ fist shows in which traits this j^roup 
of children was lower or liif^her when finicky than when 
non-finicky. 

Lower Higher 

Cicjicral hcallli* Ao^^rr* 

Speech KcU-c:x|ur!^si<m 

Conslruclivc tendencies Drsire for atirniinn 

Fear Lnve (d hcautv^ 

Affection 

'i'eriacity 

RcK'ird for the ri(Tlns of others* 

RcKard (or authority* 

Emotional control 
Intellectual control" 

Adjmimetu 

"Difference probably sijjrii/icam 

A comparison of this list witl^ a similar list for loo 
whole group of eases, given earlier in this seciion, 
shows that both tlic vvliolc group of linicky caters (^2) 
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and non-fiiiicky caters (58) and the group of 13 who 
were finicky and became non-finicky show probably 
significantly lower ratings for finicky than for non- 
finicky caters in general health, regard for the rights of 
others, regard for authority, and intellectual control. 
Both groups show probably significantly higher ratings 
for finicky than for non-finicky caters in anger. In 
the otiicr traits in which a significant difference for 
the whole group was found, a difference (though prob¬ 
ably not a significant one) was found in the same direc¬ 
tion for tlie special group of 13 children in emotional 
control, adjustment, self-expression, and desire for at¬ 
tention. A group of 13 subjects is, of course, extremely 
small for statistical analysis. The results are neces¬ 
sarily very unreliable. Such a group may, however, 
indicate a trend. 

Table 19 shows the numbers and percentages of chil¬ 
dren in the special group of 13 who were considered 
problems in constructiveness, anger, and self-assertion 
at the times they were classified as finicky and non- 
finicky. All 13 children were problems in at least 
one of the above three respects, and 11 in more than 
one of the three, at the time that they were finicky. 
When they became non-finicky, 9 of the children were 
no problem in any of the other three respects. The 
case histories show that the others (4 children) al¬ 
though still considered problems in various respects 
had improved greatly in these respects as their eating 
habits improved. 

Tt appears, then, that the children who changed dur¬ 
ing the months covered by the study from being finicky 
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to nnivfmicky caters clian|«[cil also in certain personality 
trfiits. Though the htuitilinK of the eating situation 
may have had some induence on these trails, the cliange 
can by no means be wlmlly attributed to it, for, as at 
all times in these two nursery seliools, every clfort was 
made lliroughout the period to deal with all ]iersonalily 
problems in whatever situation tliey may Itave ap¬ 
peared. Possible relaiionships between jiersdnalily 
trails and eating habits will be discussed furilu-r in the 
ricxl: section. 



VI 


POvSSIBLE RELATION BETWEEN THE 
GUIDANCE OF EATING HABITS AND 
PERSONALITY DEVELOPMENT 

In the previous chapter it has been shown that in a 
group of 69 nursery-school children certain personality 
traits were found to be associated with finickiness in 
eating. What docs this signify for preschool educa¬ 
tion? Does it justify a belief that the method of hand¬ 
ling the eating situation may have an effect upon be¬ 
havior at mealtime which is indicative of specific per¬ 
sonality traits, or that it may have an effect upon gen¬ 
eralized personality traits? Or does it mean that cer¬ 
tain personality traits in a child bring about finicky 
eating? For those who are guiding the development 
of young children these are questions of great interest. 

The general method of handling the eating situation 
at the two nursery schools attended by the children used 
in this study is to stimulate appetite by good general 
hygiene, to set the stage for a pleasant atmosphere at 
mealtime, to give the child plenty of time and occasion¬ 
ally remind him to eat, to take the food away when 
mealtime is over, and, lastly, not to force him to eat 
or substitute a food he likes for one he dislikes. It is a 
pleasant, cheerful, matter-of-fact approach. To the 
child who eats what is dilficnlt for him there is an extra 
smile and word of approval. This is much the same as 
tlie method advocated by most of the authors already 
vtfevred tvi. It is also the method suggested to the pav- 

[ 449 ] 



450 


(iliM-.TIL* I'SVUlllH.OCiV MuN'OCiRATIIS 


cnts hy ihc icaeUcrs in llicsc nvjrscry selmnls wlicn seek- 
iii|r their c()(>|ieratirin in the tiiaiter of their cliihlren’s 
eating habits. The inetlvul is one which inusi be con¬ 
sistently carried out at home as well as in school if a 
child is to become a non-linicky cater. 

Such haiuiling of the eating situation is als«) a good 
method of guiding problems of behavior associated 
with eating which are indicative of tfic i>ersonality 
traits that the statistical study shows are associated in 
greater degree with linicky eating than with non-fin- 
icky. The more significant of these trails can be 
siunmcd up under the general characteristics of un¬ 
duly exaggerated self-assertion and undue and uncon¬ 
trolled emotional expression, Wc have no way of 
knowing whether cither of these trails is cause or elTcct 
of finicky eaiing or whether some other uaknown con¬ 
comitant factor is tlic cause <d both the finicky eating 
and the attitude or emotional state. 'I'o those who have 
occasion to watch such situations it often seems that 
refusal of food may be a way of gaining llie attention 
of adults, or that it may be a way of expressing ooc- 
self, of being somebody, of making one's power felt, 
of gaining recognition, of defying amlioriiy. C)n the 
other hand, it may be the result of a highly charged 
emotional situation, induced in some other connection 
but carried over because of the child’s poor emotional 
control. If cither of these should he, perchance, the 
cause of refusal of food, the procedure outlined above 
would be good treatment for the cause of the refusal as 
well as for the refusal itself. The same is true of the 
other traits which, according to our figures, arc sig¬ 
nificantly associated with finickincss. 



liA’I'INCJ HABITS AND PERSONALITY OF CHILDREN 


451 


If, on the other hand, food finickiness were the cause 
and not the result of these personality traits, the treat¬ 
ment whicli will correct it will, of course, help to cor¬ 
rect them also. If these traits are neither cause nor 
result of finickincss, but arc caused by some unknown 
factor which also causes the finickiness, the treatment 
which is successful treatment for both the finickiness 
and the associated trait may have an effect upon the 
unknown concomitant factor as well. 

The personality traits that were found to be exag¬ 
gerated in the finicky caters may, when associated with 
the eating situation, be guided in good directions if 
meals arc handled according to the method described 
above. Finicky or non-finicky eating and these traits, 
like many others, may become in time habitual tend¬ 
encies. 11 (Iocs not require many occasions of keen- 
edged hunger appeased by oatmeal to establish a habit 
of eating oatmeal gladly. It does not take many occa¬ 
sions when the child's undue self-assertion expressed 
through refusal of food is met by a neutral uninterested 
attitude to establish the habit of not asserting oneself 
in that particular way. There do not need to be many 
occasions when the child feels an increase of power in 
conquering a difficulty (such as eating disliked food) to 
make joy in that act and the act itself a habit. When 
these traits arc habitually manifested in the eating sit¬ 
uation and thus become associated with it, it seems 
fairly clear that they may be affected by or affect the 
attitude toward food. 

What is not clear is that the eating situation may 
affect a generalized trait or that a generalized trait 
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may afroci the cntiiif^ sitiiatimi. The lirsi (|iR‘stitiii here 
involved is vhetlier personality trails may become to 
any extent j;enerulizeil. Are some <hil(lrt’n j»encrally 
inure sell-asseriivc tliati «)thcrs? Is there such a thing 
as a general attiuidc of emotional control? Arc wc 
speaking truthfully ivlien we say that a certain child 
has a better general power oi adjiisimem than another 
child, or (hat he is in general a more joyoos child than 
another? These are C()mmoii ways of describing chiJ- 
dicn hut they may be mistaken ways. Wc habitually 
talk and think of children and adults as having per¬ 
sonality traits which are generalized. “That man is 
dishonest." Wc assume that if he has acted dishonestly 
in one situaunn he will prohahly do so in another. Are 
we justilied in making such an a.ssurnpiion? Many 
present-day writers, iiinting them Hagley (4), Judd 
(28), Rugg (42), ami Ogilen (.Vj), agree that in recent 
years the pendvtium of educational thought has swung 
loo fnr in the direction of emphasis on the speeiJicity 
of all learning and behavior. Siiirch (44) says that 
the fiindaineatal problem is not "does training trans¬ 
fer?" hut rather “to what e.vteni and how does it trans- 
Icr?" Thorndike's (47) concept of "identical elements'* 
indicates liis belief in the possibility of some generaliza¬ 
tion. He says, "The general theory of identical ele¬ 
ments-—that one ability is improved by tlie exercise of 
another only when the neurones whose action the former 
represents arc actually altered in the course of the c.ver- 
cisc of the latter is sounri, and is useful in guiding 
thought. However, so little is known ahoul which 
neurones are concerned in any ability that this general 
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theory does not carry us far." He believes that some 
of the particularized bonds are of very ■widespread 
value and says, “His past life provides every man 
with a set of attitudes or mental ‘sets’ in response to the 
mere fact that a statement is made regardless of what 
the statement is, to the mere asking of any question, to 
the mere presence of a conflict of interests, etc.” 

The most important recent investigations in the field 
of specificity and generalization of personality traits 
are those which Hartshorne and May (24, 25) have 
conducted under the auspices of the Character Educa¬ 
tion Inquiry of Teachers College, Columbia Univer¬ 
sity. These authors themselves seem to feel that the 
results of their studies point toward specificity. In 
Sliulies in Service (p. 278) they say, “As in the case of 
deception, no evidence of the existence of a general 
trait of selfishness or unselfishness was found.” The 
results of their various investigations would, however, 
seem to the writer to show considerable evidence that 
some generalization of the traits exists. 

These authors give correlations between various tests 
for certain traits.' The average intercorrelations be¬ 
tween different tests for each of the traits studied are 
.256, .201, .239, and .16. Although these are low, they 
are positive. This would seem to mean that the chances 
that the child who deceives (or is of service or is self- 
controlled) in one situation will deceive (or be of ser¬ 
vice or be self-controlled) in another are greater than 
that he will not. Therefore, the figures seem to indi- 

■'Sw; Hliitlirs in Deceit (24), pp. 380-384, and Stiitlies in Service 
and Self-(j<iiilrot (25), pp. Ill, 332, and 339. 
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cate suinc incasurt: of not absolute spe¬ 

cificity. It would be valuable to increase the luinibcr 
of types of tests for each trail, as riarishonie and May 
tlicnisclvcs su^'^esl, to see how svich increase would 
aficet the correlations. 

In their secondary studies, Ilartshome and May (24, 
Z.S) slmw that in all three traits (deceit, service, and 
self-control) certain j^roups of children (classified hy 
home, coiniminiiy, school, religious, or national back- 
grouinl) have a yrealcr tciuleney than others to he de¬ 
ceitful, to be of service, and to be self-controlled. This 
might be considcre<l another ))it of evidence that some¬ 
what generali/.ed trails e.xist. 1 f children coming from 
homes or communities of high economic and educa¬ 
tional standard arc less likely to deceive in deception 
tests in the classroom than those from homes of poor 
standard, it seems clear that in the children of the first 
gr<uip there is a generalized tendency toward honest 
conduct which has carried over from specific out-of- 
school situations to specific in-school situations. 

The scores of true validity for the tests c)f deceit, 
service, and self-control reported hy these authors and 
the correlations between the total scores on the tests and 
the children’s reputation scores for the different traits 
seem to add furtlicr evidence of generalization. The 
criteria used for true validity were the opinions of 
teachers, the opinions of other ctiihlrcn, and, in the 
case of one of the deception tests, the opinion of each 
child of himself. Reputation was established hy dif¬ 
ferent methods for the different traits, ft wa.s based 
on teachers’ records, judgmcnis, and ratings and was 
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largely a matter of subjective opinion, not of objective 
data. The opinions of teachers and children which 
were used in these two ways were developed from 
a knowledge of each child’s behavior in many types 
of specific situations which had or had not called 
forth the sort of conduct which the judges consid¬ 
ered indicative of the trait under consideration. This 
would seem to mean that in the minds of the teachers 
or other raters the traits were generalized. The scores 
and correlations given by Hartshorne and May are as 
follows; 


True vnlicllty 

r of tests with reputation 

Deception 

.40 

(not given) 

(StfuHes hi 

Decciij BL II| [), 117) 


Service 

.n 

.61 

{Studies in 

Service, p. 112) 

{Studies hi Servics, p. 107) 

Persistence 

.52 

.23 

{Studies in 

Self-Cotilrol, p. 333) 

{Studies in Self-ConCrolj p. 331) 

Inhibition 

.80 

.40 

{Studies In 

Self-Coiilrol, p. 340) 

{Studies in Self-Control, p. 336) 


These show that the subjective opinions of teachers 
and other children in regard to a child’s possession of 
what appc.irs to be a generalized trait correlate rather 
favorably with the results of the tests of specific acts. 

Thus, in the Hartshorne and May studies (24, 25) 
three sorts of data arc to be found which the writer 
considers evidence that the traits of deceit, service, and 
self-control were to a certain extent generalized in the 
children studied. If any generalization of these traits 
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exists, we nv.vY fuirly arjfvie llv.u other traits nv.\y also 
1)0 In some oxleiil );cncralizcil. Jt is iherefnro possible 
that thcfo is some jfoneiali/aiioii of the personality 
trails which, aecordii)}; to the study presented in this 
paper, have heeti shown to he asst)ciaied wiili liriicky 

eating. 

The second (]Uosiir)n involved in the possibility that 
the catinff situation may alfeci or he affected by a ^^en- 
cralized trait is “how do traits hecnine jrcneiali/.cd?’' 
Hartshorne ajid May’s discussion throws li^^lit on this 
(luestion also. Tliey sugf^est that honest, fir .serviceable, 
or self-controlled conduct must he developed in school 
children thi'outfh learning in specific situations, plus 
explanations and discussion.s. They appear to helievc 
that, if tlie specific situations are of various types and 
the carry-ovtM' fifini one to another is carefully pointed 
out, a tendency toward a certain kind of Cfindiict can 
be developed. “'I’liere is no doubt but Ibat chan^^es 
in social conduct can he produced’' {25, p. 274). 
“There is abundant evidence (in the studies) tliat chil¬ 
dren have been accpiirini? habits which arc impoi tant 
for character" (25, p, 453). The writer ajfrccs with 
these authors that lendcncies and atiitinles must be 
taught through specific situations, but believes that the 
subconscious carry-over from one to another is greater 
than these authors are willing to admit, and that learn¬ 
ing Is to some extent generalized, wlieiher it be through 
identical elements or through use of the same neurones, 
as 'Fhorndike (47) pfiinis out. A situation in which 
there is an opportunity for similar behavior to lhat 
shown in a previous situatioji seems tf) call out lhat be- 
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havior more frequently than not. As behavior in one 
situation is mcdiliccl through learning, there seems to 
be a tendency for similar behavior in another situation 
to be modi lied also. 

The foregoing study of finicky and non-finicky eat¬ 
ing in jclalion to certain personality traits gives us no 
evidence for generalization of these traits.' It also 
throws no light on the question of “how do traits be¬ 
come generalized?” Experience with finicky and non- 
finicky caters and with young children in general, how¬ 
ever, leads tlie writer to believe that there is some gen¬ 
eralization in the development of personality traits, 
such as greater or less self-assertion. This generaliza¬ 
tion of traits is not like the old notion of “faculties,” 
entities which were supposed to be innate in personality 
and to operate automatically in every situation which 
called for their action. It is the kind of generalization 
which Hartshornc and May’s studies seem partly to 
prove. It is what might be called “habitual tend¬ 
ency.” If a human being learns to behave habitually 
in a certain way in one specific kind of situation, he is 
more, rather than less, likely to behave in a similar way 
in somewhat similar situations or in a situation where 
the outcome of similar behavior will bring similar sat¬ 
isfactions. In other words, the child who gets much 
attention and therefore much satisfaction out of re¬ 
fusing to cat will be more likely to refuse to do other 

®As set fortli in Sections 4 anti 5, nine people rated the children in 
the personality traits- These niters were tliinkin^r of the traits in 
I'cnerali/.eil ternii!. The averano correlations of their ratinijs with 
c.-ich tither for four traits wa.s .6024, the tlieurctical approxiiiiatc r 
bcin^f .82, 'J'liis nnght be con.ddcrcd very slight evidence that these 
traits arc gcnerahV.cd. 
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things which authority w'ishcs him to do in order to 
get the same satisfaction. To the extent to which this 
occurs, hcliavior hcc<iincs generalized, and we say with 
truth that the child is negativistic, or mo self-assertive, 
or siiihborn. He lias <levelo|ied an habitual tendency, a 
personality trait to some extent generalized. 

'riic way to change such a tendency is hy withhold¬ 
ing the attention in each specilic situation. Dfjing this 
only in the eating situation would do much to change 
the tendency in the eating situation but would have 
little apparent effect on refusal in other situations. 
Yet, if anyone who has tried this method <if correcting 
the habit of refusing food for the sake of the attention 
sueli behavior brings were to shift his policy m with¬ 
drawing attention in all situations wlicie refusal to do 
what authority suggests brings attention, he would find 
that the tendency to rclusc in any situation changes 
more reailily than when one .specific situation is at¬ 
tacked alone. Such an c.xpcriencc (it is one which 
comes to all those who are most successful in handling 
behavior problems) seems to be evidence of sonic sort 
of carry-over, some kind of generalization. I’erhaps it 
is fairly easy to believe that carry-over in the develop¬ 
ment of personality traits can be made by adults and 
older children through the medium of conscious 
thought and effort, what Colvin (13) calls "raising 
the habit to be formed to the plane of ideas.” The dis¬ 
cussions in this paper, however, refer to tlic generaliza¬ 
tion of traits in very young chii«lreii where the element 
of conscious thought ami forethought enters in very 
little if at all. Yet in the nursery school we constantly 
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see a general change in attitude and behavior. When 
refusal to eat brings no satisfying attention, the spread 
of refusals in other situations appears to become less 
wide, and other habitual refusals are more easily 
changed. This might be accounted for by those who 
argue for specificity by considering the acts so affected 
as specific refusal-attcntion-gcttiiig situations. They 
are specific to that extent, but the refusal-attention-get- 
ing situation is far more general than the refusal-to-eat- 
attention-getting situation. The writer believes that 
learning in every specific act of a little child’s life has 
some carry-over value to other acts and so affects in 
greater or less degree a generalized personality trait. 

The present study proves nothing as to transfer, 
proves nothing as to generalization of traits, it shows 
only that in this particular group of children the chil¬ 
dren who were finicky eaters, according to the writer’s 
description, were probably significantly different from 
the non-linicky eaters in thirteen personality traits. 
Suggestions as to other possible relationships between 
eating habits and personality development are based on 
the writer’s general knowledge and experience. Case 
histories which will be found in the appendix will help 
to illustrate some of the tendencies which the writer 
believes exist. The statistical study piques our curi¬ 
osity as to the possibilities of cause and effect. Further 
studies might reveal a causal relationship between eat¬ 
ing habits and personality development. 



VIT, 

C'ONCr.TISIONS 

1. (.'ortain authmilics in the linld of prcsLhnol iiilu- 
caliuii ami child j;uidancc believe ihat cuiin^ habits 
arc significant in pcist)nality development. 

2. The wriler’s study of bV nursery•schoril cliiblren 
shows that the finicky caiers were rated probably sig¬ 
nificantly higher in six per.sonality traits and probably 
significatitly lower in seven personality traits than the 
non-finicky eaters. It als(* shows that the 1.1 children 
who were finicky and became non-finicky were rated 
lower when finicky than when non-finicky in tdeven 
traits (the difference in four of these being ]Mnhal)ly 
significant) and higher when finicky ihati when non- 
finicky in four traits (the dilTcrciice in one of these 
being probably significant). 

.1. 'I'lic writer believes that good handling of the 
eating situation has a good elTect upon mealtime be¬ 
havior intlicativc of the trails found to he more marked 
in finicky caters. She also believes that some general¬ 
ization of personality trails exists, and lliat the hand¬ 
ling of the eating situation may affect generalized traits 
such as self-assertion and emotional control. 

4. Finickiness in eating should not be considered as 
an isolated problem in child development, or as purely 
nutritional. It sliould he thought of as a problem often 
associated with other pnthlems which arc also signifi¬ 
cant in personality devchipmcnt. 
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CASES I AND II 

(Girl L and Hoy J) 

—finicky cater who became non-finIcky 
J—exaj'i^eraLcdly finicky cater who became non-finicky 
L [ittcncJcd the nursery school of the Nursery Training School 
of Hoslon from July, 1926, to January, 1927, and from September, 
1927, to September, 1928. J attended the nursery school of the 
Nursery Training School of Hoston from July, 1927, to August, 
1929. Hoth attended regularly except for L‘s going to Florida 
with her grandmother January to September, 1927, and for L’s and 
J*s absence because of whooping cough February to April, 1928. 

Family : 

American Negro 
Fri 11 1 c r—s uccess f u I 1 a w' y e r 
Mother—college graduate—at home 
Maternal grandmother lives with family 
Two children— 1j (girl) born July 22, 1924 
J (boy) born August 26, 1925 

House and furnishings—comfortahlc, attractive, and pleasant. 
Mother—UEUisually intelligent, eager to learn, and cooperative, 
not very strong physically, severe illness for several months when 
children were in nursery school. 

Father—intelligent and cooperative. 

Grandmother—cooperative and helpful. 

Health: 

—Mother says birth normal, general health always excellent, 
always a little under average weight for height, slight constipation 
at times, 

Nursery-school doctor finds L has good posture, pot belly, large 
tonsils, and is slightly below average weight for height. 

Whooping cough, Fehruary, 1928, 

J—Mother says birth full-term, motlicr developed pyelitis. 
General health always excellent. Very slightly under weight for 
height, 
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Nur.scry-fcIlfHil (liKitnr J Iki'v i:i\t pot 

Is vU^lnly ItcUivv jwrriir.** fnr licipJU- 

Krhiiiary, I92H- 
'roiisilrcloniy April, 
lu(elHffrinT\ 

I^ -IU 115, VQ 
J- IQ 112, VQ 126 


I'Iatim; li/vnirs is* UKi.AimN m l‘rKS(iNAi.riv I)r,vhr,oPMiiNr 

ClKC 1-], 


Eating I hints and Tieafnirnt 

Mffthvrs jtatrntrfit- 

L fill* (irsi hvo vvcrkn iif life 
was wlidlly lupasl-fcil, for ihrrr 
months she was half boitlp fisL 
At live im»iulis slu! hrt^aii liahit 
of .slrippin^ paling in the luiilillc 
of fccilin^;. At scvrii iixmiiIis 
4ic wjm ^iven t;rupl and SfOip. 

She did nut lake tliciii very will- 
lnp;ly» He hire: slur was a vr:ir 
old fihe was |»ivTn vc^^claides. 

She lias never hccii iiUeresird in 
lood of any sort. There have 
been limes when for a period she 
has refused a fcKid which she 
has liked before and after. 
Mother lias never pven L des¬ 
sert unlcjis other dinner was fin¬ 
ished. 


/Vr5o;/rt/i7y I)cvir!nfniic7it and 

-Seftfrtfi/jrt» V)il 

L has always heen quick to 
Ifain, iiniiaiive, and iiuajdnU' 
tivr, lairioiis about thini^s; rea- 
Minin^: hei^an to dc\'el(ip at two 
and .L half yrar>, stmni^ 

willed. Has never had sharp 
fears, hut U'^rd to lie timid, now 
is camions. Has hIioimi (its of 
aiu'er since imr month oUh 
Tuquent tantrums lill recniily. 
Now harhtiiii a ^ruil^r need' 
sionally. She is affcclionatc, 
rarely cries or laughs, intro- 
s p e c i i V i\ ttHJ self-assertive. 
Mother thinks L j^ets tou niiicli 
adult atteniion at home. 


Sialcnivnts fram Nursvry 

September, 1926 (ajic 2 y. 

1 ni.). \j doe^i not rat well, 


'iVoimng St hvul record 

Sepiemhio', 1926. Active and 
skillful in use of hrxly and 
hands, ii Inipjit chihl, eaj»rr 
and responsive. lias fils of 
iini'er when crossed, stuhlinrn 
will, very self-assertive. "In- 
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Deccmhcr, 1926 (2 y. 4 m.)- 
Kats rci^ularly oiic or two hcljis 
of evciytliint^. 


Soptembcr, 1927 (3 y, 1 m.) 
(after long absence). L does 
not cat 'sveU, refusing one thing 
one (lay and eating it the next, 
very capiiciniis "generally be¬ 
cause site gains more attention 
by not eating." 

December, 1927 (3 y. 4 m,)* 
Kats regularly and with little 
difficulty. 


May, 1928 (3 y. 9 m.). Eats 
well one or tsvo helps each day. 
The treatment employed in the 
nil 1 scry school lias been that of 
giving her no attention Avheii 
she docs not cat and removing 
food at the end of the meal 
without commccit, 


tcrcsted in adult attention to the 
exclusion of everything else. She 
should be ignored as much as 
possible.” 

December, 1926. L is un^ 
usually skillful in use of hands. 
Learns quickly. Improvement 
in control of anger. Emotion¬ 
ally unsteady. Still bids for 
adult attention hut is much 
less self-assertive. Is becoming 
interested in other children. 

September, 1927- Mentally 
keen and well developed. In¬ 
terested in making things. Con¬ 
stant fits of anger. Emotionally 
unsteady. Self-expressive, and 
self-assertive. "An exaggerated 
desire for attention." 

December, 1927. Gaining in 
emotional control, Less per¬ 
sistent in attracting attention. 
"L*s mother and the teachers 
show no concern for L's attempt 
to gain attention. She receives 
an equal share of attention with 
J and other children. She has 
gained considerably in interests 
outside of herself." 

May, 1928. L is generally 
emotionally steady. Self- 
expressvie and self-reliant, so¬ 
ciable, sympathetic, helpful. 
"Greatly interested in every¬ 
thing about her. She is learn¬ 
ing to overcome her desire for 
attention," 


Stafemeiits front present study record 

November, 1927 (3 y. 3 m.). November, 1927. Suppressed 

L classified as a finicky eater. anger, in school seems more 
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Durinfr the moiuli of (kuihrr 
there iun>r<ivcuieiil 

io l)ccausc of mother’s 

uiMini^e of altitude uhout cvery- 
tlnriK- *riiis clunjir is ih:scril)C(l 
as foll(l^vsl "Mothrr's uui- 
tuile clomj^cd Juriiif; the iiv)nlli 
hecaiisp of talk with Dr, 'fliom 
at liahit Clinic, Alothcr no 
loiiucr Kcls so distressed over 
tliinj^s which go wrong, takes 
niorc the altitude that it doesn’t 
matter if Ij doesn't cat her din¬ 
ner or do this thing or that, 
doesn’t worry over her. V\lso 
in everything encourages Ui 
express herself instead of only 
scolding her for wrong cNprcs- 
sidri, sees far fewer things as 
'wrong.' Mother had im> high a 
standard of conduct {or and 
worried when she didn't live up 
U) it. Also has given L more 
attention for her own sake, not 
for the sake of her wrong do¬ 
ings, Formerly stressed alti¬ 
tude of hig sister, expected her 
to give things up to younger 
brother. This attitude has re¬ 
laxed." 

December, 1927 (3 y. 4 m,). 
There is great improvement in 
eating. 

January, 1928 (3 y. 5 ni.). D 
classified ns ii<m-finicky eater. 


like inondine-^N, Improvriucnt 
mil ike d. \tnthor di'^tres^ed 
ahmit {j^ liarhoring a giiidgc. 
Afiich more sclf-rxpiT'-sivr. 


December, 1927. Anger im¬ 
proved, less nuojdincss. Self- 
assertion increased, seems to be 
playing for atlrntUm all the 
time. 

January, 1928. Anger much 
improved. [<css self-assertive 
hut slill playing lot uHeiitinn at 
limes, 

February, 1028. Still Koine- 
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Avliat too great a display of 
anger, and still a bit too self- 
assertive. 

April, 1928, Anger normal, 
Since six weeks* absence with 
wliooping cough, is bidding for 
attention again. 


Katino IIahits in Relation to Personality Development 

Case II—J 

Eathig Habits and 7*rea//neMi Persoiialify Development and 

Treatment 


Mother s statement' 

J was bottlc-fcd as a baby and 
Uwk his food willingly until he 
was nine mondis old wlicn he 
began the habit of occasionally 
not finishing the bottle. When 
solid food was presented he ac¬ 
cepted it willingly, but never 
ate large quantities. He now 
refused onions, turnips, custard, 
and eggs. Motlicr has never 
given dessert unless other din¬ 
ner has been finished, 

Statements from Nurser'^ 

August, 1927 (age 1 y. 11 
in.). J eats fairly well until he 
is given food he doesn't like, 
then he stuhhornly refuses to 
cat. 

November, 1927 (2 y. 2 in.). 

lie eats iniich better “since he 
receives no attention or seeming 
concern when he does not cat." 


September, 1927 

J is bright, has vivid imagi¬ 
nation. Asks questions, reasons. 
Has a strong will, Utterly 
fearless. Anger often (lashes 
up and is quickly over. Affec¬ 
tionate, liigh-strung, impul¬ 
sive, self-assertive, spontaneous, 
happy, friendly, loves music. 


Training School record 

August, 1927. J is a bright 
child, learns quickly, keenly 
interested in everything at nur¬ 
sery school. Affectionate, self- 
reliant, happy, strong-willed, 
does not respect the rights of 
other children. 

November, 1927. J is very 
responsive to nursery-school en¬ 
vironment, perceptions arc keen. 
Loses temper easily. “Too self- 
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Kclunary, 1^^2H (*i y, 5 in.). 
J "generally tais well.” 


lUy, 192« (2 y. 8 m*). He 
cais rrj'uhuly anil well. 


Utafrmtnts from 

Noven^her^ 1927 (2 y. 2 mO- 
J chuvsideJ ;u exii|'f;cratc(lly fin¬ 
icky calcr. *‘Fnol\ lukrri nnl of 
mm when fooling;/’ 


Ueccniher, 1927 (2 y. *4 in.)- 
Classified as finicky c u I c r. 
''Citcat iinorovcmcni, lake din¬ 
ner iiway occasionally,” 
January, 1928 (2 y. 4 m,). 
There is record of iniiircwemcrit 
but still some irre^iilnriiy. 

Aj^ril. 1928 (2 y. 7 m.)- 

Classified as non-finIcky cater. 


lMa\s for ailrnliMii 

ol aduh'^. 

Kebrnaiy. |92H. Skill(\i| in 
tr-r of body and liiind^. Mkci |ii 
make iliiiiL^- liriirr ion- 

iMplIrd. I'juntiiiiiallv wirady. 
Slill lm» 'idf Ww n\i\v 

lie "‘•tiarr'' willinrtly and rr- 
Hircls ilie linliK f*l Olliers." 
Jlrlplnl, syinpailirik. 

May, 1928. "J is Ira mini; 
to ciHilrul Ills seI(-a‘.^ertion, He 
is lirroinin^^ a Iradrr." 

Cirwr aftnl) rccoul 

November* 1927. Quick 
tniipcr. MVaclirrs iisniilly b;- 
norr it, Inn spinicriinrs i^filaic 
J if lempcr i** rxinc-^cd anii- 
Sdcially, rioblcm in plus seU- 
:iHsenion, slipjii iniprovnnent 
rcccmly, 'IVachcrs ipjmre it or 
in iiio'-t f.vajmeraied CNprohions 
of it isobue J‘ 

Drceinlier, 19 2 7. Aii^nr 
.slinluly iinprovcil. Self-a'-scr- 
lion slill a problem. Alway.n 
playinti; (or aiiciulon. 

Jnmiary, 1928. fass display 
of lomficr. Not playing for 
atientini) so much. 

April, 1928* Anj'er and ^clf- 
a^sciiinn arc no l(jnt;pr luab* 
Icms. 



HATING HABITS AND PEHSONALITY OF CHILDREN 467 

CLASSIFICATION IN RATING HAIUTS AND AVERAGE RATINGS 
IN PERSONALITY TRAITS 

Cases I nricl II 

L niul J 

—fin- 

L—non- 

J- 

-ex- 

J-fm- J- 

-non- 

icky 

fin. 


fin. 

icky fin. 

Nov. '27 

Jnn. 

'28 

Nov. '27 

Dec. '27 Ap 

r. '28 

3y. 

3 111. 

Jy. 

Sill. 

2y 

. 2 m. 

2 y. 3 in. 2 y. 

7 m. 

1 lindy 








1. General liahiuinl aclivity 

2 


3 


4 

4 

3 

2. Gcnernl hcnllh 

2 


3 


3 

3 

3 

II. Intcllccluol hnhits 








J. to learn 

3 


3 


4 

4 

4 

2, Curwaiiy 

4 


4 


4 

4 

3 

3. Rea^oiiIiiK 

4 


3 


4 

4 

3 

4. ImoKininR 

3 


3 


4 

4 

3 

5. PcrccpUOJi 

3 


4 


4 

4 

3 

6. Manual skill 

4 


4 


4 

4 

3 

7, Spcccli 

4 


3 


3 

1 

3 

8, CoJistruclivc tendencies 

4 


3 


4 

4 

3 

III Jirtbits 








I. Fear 

3 


3 


2 

2 

3 

2. An^cr 

3 


4 


4 

4 

3 

3, Afleclion 

3 


3 


3 

3 

3 

4. Rxcitnbilily 

3 


3 


3 

3 

4 

S. Moodiness 

4 


3 


2 

3 

3 

IV Ilnhiliinl nttiUidcs and 








Bcn(imctit3 








1. ScJf-n«ser(ion 








0 , Sc1f-cxi>rcB3jori 

3 


4 


4 

4 

3 

/;. Sell-confidcncc 

3 


3 


4 

4 

4 

f. DcRirc for attention 

4 


4 


4 

4 

3 

' //. 'J'eimciiy 

4 


3 


4 

4 

3 

f, Friendliness 

3 


3 


4 

4 

3 

/. Joy in use of power 

3 


a 


4 

4 

4 

g. Lcndersliip 

3 


3 


4 

4 

3 

2. Self-control 








fl. RcRard for riebta 








of others 

3 


3 


2 

2 

3 

b. RcRard for authority 

3 


3 


2 

2 

3 

r. Control of power 








bodily 

3 


3 


4 

4 

3 

crnntionnl 

2 


3 


3 

2 

3 

iiUclIcclunI 

2 


3 


3 

3 

3 

3. Happiness 








a, Joy 

3 


3 


4 

4 

4 

b, Love of bcnuiy 

4 


4 


4 

4 

3 

r. Wonder 

3 


4 


4 

4 

3 

(f, Adjusinicnt 

2 


3 

__ 

3 

3 

3 
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CASK III 
{im\ 1 ) 

K\aj:j;cralr(ily fiiiiikv c;iirr ^vlll^ hri'.inir* iM>ii-hfilrky 
Atlcinlnl nviJ>cry hIhuvI n( ihr Nur^’iV 'I'lainin^: iSlIuhiI of 
Jilistoii SriKciiiliri’* Pi27, f«i SrjvlnnliPr, Auriukd rr|:ulaily 

except Jui' iTicasU's PJJK, adil diipalr^loiny Marcit, I92H, 

F{irni(y : 

AiiKTiniii while 
Mother* -dcail 
I'tuher—roofer 
Chihlren—U (^irl) Uun 

C horn 

I (pirl)hnni Oi'lohrr 21, 1^2*1^ 

Paternal aimP •wiirk'i 
Ifotiu cnvimnmnif: 

Father makin^^ u slnip^lr to keep family loKeilirr with auni^ help. 
Oldc^t sister, 1), carries rcs|MJn*'ihilil> of Imnn’ aio) cliililrrn while 
father naci aunt are at work. Kathrr*s ^.Imp in ^aiur iMuhtini; with 
home. Katlier, aunt, arot f»lflrst siHirr are imrllii'em ami cm 
operative* Aunr ami si^rr often attmil mothers' niretin;;'^. 
Ilealih of I: 

Father says birth noiinnL I has hern Kenerally well hut has had 
wornti^ a lot and nuu'li ciMistijiation. Always nnnnal in wri^ht. 
Active, sleeps well* 

Norst^ry-schtiol doctor finds posture pruir, (jlaruls and tonsils sfonc- 
what enlarged. Sli^luly liehnv aveiaj;r wei^jlil for hri^du. 
Measles—Fein uaiy, 1928. 

'I'onsilectomy—^April, 1928 , 

In/tlii^enrn: 

IQ 124 PQ 139 

1!"atin(; IIaiuts in Ruj.ation 'r<i PiiiisoNAia rv DiiViii.oi-MUNr 

Eatinff Habits and I^rnunality Dftrtnpfnfnf an/I 

"rrtaitnrnf l'r*>4ttmrnf 

Ffithrrs . Frhruary, i[EtH 

I \vi\% hrcasl-fed hw fifteen 1 W a hiipjo clnbl inieiested 

months, Knik it willingly, in making ihinj'^ siiu’c luo aful 
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Chnnt^cd to bottle very uri' 
williiig;ly- Has Iilway^ had a 
puor uppctit<;, rarely hunu^ry, 
jicrliaps oDcc in two or three 
days. Eats very little. When 
I refuses to cat father docs not 
substitute other foods, he just 
leaves it. 


Stdiements from Nursery 

March, 1928 (age 3 y. 4 m.). 

^‘1 docs not care mucli for food, 
aiul has to be urged to eat, 
especially desserts.*^ 


June, 1928 (3 y. 7 mO'legits 
well aud regularly. 


a half years old. Is destruc¬ 
tive. Learns quickly. Talked 
at fifteen months. Always 
eager to investigate things. 
Imaginative, Gets angry with 
brother and sisters wlicn they 
interfere with her. Not afraid 
of anything. Very affection^ 
ate, excited often, moody oc¬ 
casionally. Self-assertive, a little 
too "forward,” self-confident, 
works hard to get her own way. 
Happy and adaptable. Father 
insists on obedience more than 
formerly. 

Training School record 

March, 1928, Fairly skillful 
in Use of body. Very skillful 
in use of hands, constructive 
and original. Perceptions good, 
learns (luickly, very curious, 
imaginative, reasoning good. 
Shows very little fear, or anger. 
Affectionate with greatly ex¬ 
aggerated demonstration. Self- 
assertion is too strong, fre¬ 
quently does unusual things in 
order to be noticed- Pays too 
little regard to authority. Pre¬ 
fers to play alone. "Needs to 
play more with the children and 
become objective in licr in¬ 
terests.** 

June, 1928. I is developing 
well ill use of body and mind. 
Sometimes is angry when 
punished. Is less often than 
foviTicrly too demonstrative in 
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I'svciioiJH'.v M(»n'<k,r.m‘iis 


licr n|i|ir.il (<»r nticnlioii. A(- 
Irclidtl i!« inritp aiiumllcd, 
her .‘•rll iiiirir in play. 
RfUTi t*. lijilils (i( lirltFr. 

".Sliitws sii'ih (if li’rulrr.'-hip," is 
itu'lidril III lidwevcr. 

Slalemrnts frniii ftreinif irnitd 


Novomber, 1927 (.1 y, 0 in.). 
Classified as exiijincraiedly 
finitky calcr. Very irrcK'dar 
in califiK. "Dricsu'r seem lo 
lie liuiiKry.*' 

Uwenihcr, 1927 (3 y. I in.)- 
Clas>i(i('d IIS finicky caier. Very 
Hreat impnivrinmi in reK'i* 
larity, 

Jamiuiy, l92iS (.1 y, 2 m,), 
Kniiiii; .siill irreMnlar. 

Keltninry, 1928 (3 y. 3 in.). 
Ileal iinprosTini'iit in eaiinr'. 

March, 1928 (,1 y. I m.). 
Classified iis niiii-liiiicky eiUcr, 
thi)U|,di has difliciihy seitli dcs- 
sens occ!isi<iiially. 

April, 1928 (3 y. 5 in.). Kal¬ 
inin rcfrularly llimii'li small 
nmounls. 


Niivmdicr, 1927. Priihlem in 
plus scll-asseriiiin, "At first 
srcnieil to want adult aUentiun 
alt the limn." lias liccomc 
innrr imcicsUil in play with 
Ollier cliildreii. 

Dnemlier, 1927. Iniprovc- 
incnt ill srif'ihinriidii. Ktill 
wants atlmtioii loo iiuicli ii( the 
lime. 

jaiiiiaty, 192K. Slill wants 
aiieniion, is drllani. 

[Vhriiary. 1928. Some im- 
provrineni in .itrlf-asscrilon, 

March, 1928. Much lieiter 

controlled. 


April, 1928. No hnii'cr con- 
sidcrcil 11 problem in sclf-usscr- 
(inn. 
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CLASSiFICvM'ION IN EATING HABITS AND AVERAGE RATINGS 
IN PERSONALITY TRAITS 


CASE IIW 



I—cjcflggcra- 
icdly finicky 
Nov-1927 
(3y.0m0 

I—finicky 
Dee. 1927 
(3 y. 1 m.) 

I— non- 
finicky 
Mar. 1928 
(3 y. 4 m.) 

1 Body 

L General liabilual activity 

3 

3 

3 

2. Gcncrnl hcnlth 

2 

2 

3 

II liUclIcctnal linbilH 

1. QnIckncHS lo Icnrn 

3 

3 

4 

2, Curiosiiy 

4 

4 

4 

3. UensoDinR 

4 

4 

3 

4, Iina^ininK 

4 

4 

4 

S. Perec|ilion 

4 

4 

3 

6. MnnunI skill 

3 

4 

4 

7. Speech 

4 

4 

4 

3. CoriBlriiclivc (cndcjicle» 

4 

4 

3 

111 Emnlionnl linbitn 

L I'cnr 

3 

3 

3 

2, Alltel- 

2 

2 

2 

3. Allcctloii 

4 

4 

J 

L ExcitJibility 

3 

3 

3 

5. Moo(lincst) 

3 

3 

3 

IV llnbiuinl ndUiitlcB anil RcntimcntH 

1. ScIf-aBScrlion 

rt. Self-expression 

4 

4 

4 

h. ScIf'ConfuUncc 

4 

4 

4 

c. Desire for attention 

4 

4 

4 

il. Tenacity 

3 

3 

4 

r. Friciullincss 

4 

4 

4 

/. Joy in use of power 

4 

4 

4 

g. Leadership 

3 

3 

3 

2. Self-control 

G, Regard for rights of others 3 

3 

3 

//, Regard for authority 

3 

3 

3 

f.,Control of power 

bodily 

3 

3 

3 

emotional 

3 

3 

2 

iiitclicctufll 

3 

3 

3 

3, nnp|>fncss 

a. Joy 

3 

3 

3 

h. Love of beauty 

3 

3 

3 

r, VVoiulcr 

3 

3 

3 

</. Adjiislmciii 

3 

3 

3 
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(irNlVnc I'SVL'IinUKiV ^HIMKiKAnlS 


C"ASr; IV 

(IImv -f) 

Kxaj,»^;rr:UC(lly linicky r.nrr who hrrainr niiO liiio Kv 
Atlcn(Ur(l nvirbtry hIiooI of Hir Nurj-J’rv I'l(liiiiii}; Silmril nf 
Ho^^Uin from October, V)27, toDccrmbn, Atuo»lril rryailarly, 

FfiDiily : 

AmrriL'nn white. 

Mol her: At luiiiic. Somrthnes Inkr^' in wnrk lo ram iiHiiir^y. 

Fiithcr; iiicclianic, earns ahoiit #25 a wc:fk, pmoilir Jr-<'rtc‘r, 
Children: 1 (^;irl) born Aiimjsi r)2l 

n (hoy) horn Seiitenihrr M)22 
J (uirl) horn NovrmhiT 
'I’ (hoy) horn Novrmlirr 1924 
(hoj') horn July I92(i 

Home cnvirQumvnf \ 

Father deserts periodically, an \inplra<am, nnrimprrativr prr.-'Mn, 
is a tyrant when at honir, mother afraid of him and Ijik iir» in¬ 
fluence with him. Mother says he is scmtc with thr thildrm. 
Mother is an unstable person—I’svchopaihie Ilo'pilal irporl-, an 
IQ of 111 with marked enioilonal in^'tuhility, Home i** pomly 
kept. Mother calks hi^ ahoni her care of children, hiii dors a \ n y 
irregular and rather pimr job willt them. Is inclined ui linijdt 
at their misdemeanors. Attends niollirrs’ mreiin^is verv rep.ulaily. 
All five of the children have been in tlie nursery sclund, and tire 
influence o( nursery-school teachers ami wtiikers in other apeiu ies 
(Habit Clinic, Family AVclfare Sneiety, etc.) over a period of 
years has apparently made little impressirm mi the liuine environ¬ 
ment, All the cbihlven have biuin finicky eaters lo a pjeaier or 
less decree, the older boy, JI, lieinf; one of the moM exat'Ui ialed 
cases the nursery school has known. Mother caters to the childirn 
and ftives them wliat they want. 

Health oj T\ 

Mother says birth noniial, has hren prniTallv well rxerfu fnr 
chicken pox and whoopini^ counit in 1925, nnnnp^ in 1927, \or 
sery-school doctor finds 'F has fair posiuie, flat fmii, larp.e fiinsiU, 
is slightly lielow aveiaf»e vveiidii f<»r heinhi. 

In ffllif/rfice : 

IQ 102 FQ 120 
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1iAnrs(i IIaiii rs jn Relation to Personality DkviiLopment 

Vcrsonaliiyf Development ntid 
hitiin/ llohifs and TretUment Trentinent 

Mather's statement — -October. 1927 


r ^^'as hoitlc-fcd for cijrlitccn 
or nineteen months. He liius 
fixed flislikes (or certain foods, 
hut will cat plenty of the 
lliiiiKs he doc.s like. Mother 
I'ives liini what he wants, 
leather tries to make him cat 
what III* doesn't like. 

Stniements from Nursery 

MiTenduT, 1927 (a^c 3 y. 1 
m ), “ r is a ^^reat eatioj^ prob¬ 
lem and always would rather 
iday than cal.’' 


June. 1928 (3 y. 7 m.)- “T 

laket. |>iide in eatinjr thiiij^s he 
dislikes." rc^^uhirly 

tluMi)di small amounts. 


T is smart, an outgoing, 
friendly child, great talker, 
father's favorite, very lively and 
pleasant to have around. Wants 
ins own way. Mother pays no 
attention to liini wlicn he mis¬ 
behaves. Much easier to handle 
than her other children, 

Ti'uiuttiff School record 

December, 1927. T is nor¬ 
mally bright though sometimes 
slow to learn, skillful in use of 
body and hands, has keen per¬ 
ceptions and vivid imagination, 
reasoning is fair. T is timid, 
sometimes shows fear, has tan- 
triims when not allowed his 
own xvay, He is very self-as¬ 
sertive, and self-reliant. He is 
a nervously high-strung child. 
He (Iocs not regard the rights 
of others. He is happy in the 
nursery school, 

June, 1928, Unusually skill¬ 
ful in use of body. Very con¬ 
structive in handwork, etc. No 
longer timid or fearful, tan¬ 
trums better thnugli sulks oc¬ 
casionally when he cannot have 
iiis way. Has developed well 
in relations with other children, 
is generally sympathetic and co- 
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(irNhirt: I'.svciKH.tMiY rkiMNfKiKArns 


nptTiUivr, ik ^cc^imilU^ n Irrulcr, 

Slill vfiv hivJ» sliunr,. 

November, 192H (4 y, 0 in.), Niivcnilirr, PJllH. lliis ilr- 
K;Us regularly aiul well’ * vrlnpc^l well m rvny rr^|jrrh 
nvern^;e nnumot. Rarriy hiilk^ iir ^Imavs an^rr in 

luit^rtv mIimhI. willi 

mollirr.) Alliinrlr imvard 
aiitliniiiy and ntlirr cliihlrcn U 

r\c’ellr»r, 

SfiitcNicnU [r(ffn present study recfird 


November* 1927 (3 y. 0 m.). 
'r cla^iiiilicd as c\a^|];cratedly 
linicky eater. lie dislikes many 
tliirifTri. Eats one licd[i wlien 
it is the thrn^ he likcR. Cod 
liver oil is witldichl if he 
docsn*t cat bis dimtcr bceaMSc 
lie likes it better than veire* 
tables, etc. 

December, 1927 (3 y. 1 m.}, 
Katioj' much the ^aine ;ts last 
month. 


January, [92S (3 y. 2 \\\.). 
Still not hi catint;, 

February, 1928 (3 y, 3 in.). 
Same, 

March, 1928 (3 y, 4 m.), 
Classified as finicky eater, 
tboiJi^h Cluing imicli better. 

April* 1928 (3 y. 5 ni,). 

Classi7icd as non-/inicky cater. 


November, 1927. Noi nor* 
imlly intcrcsu^l in makin^t 
tliinu^- improved ?li|;lnlY 
durinir moiit}i. I'roblnn in 
iniiUK spl/-;^srrfion, Flays by 
himsrlf inr»M of fhr limr. 
Doesn't talk. Face lights up 
only iKvahiunally, 

iMTmhrr* 1927. More c*>n- 
strui’tive hmh in tlifaps and 
ideas. 'I'animms have ilr- 
vclnprd, Is normally hrlf-as- 
sertivr, defir*^ ainlioiiiv \Kr 
casinnally. 

January, 1928. No prohlrni 
in consinuaiYrniN'x, anprr, or 
sclf-avscriMin. 

February', 1928. Same. 

March, !928. Same. 

April, 1928. Same, 
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( r.ASSlI U'MTON OK KA'J*IN(f IIAlUTvS AND AVERAGE RATINGS 
IN PERSONALITY TRAITS 

Case IV—T 

T—exniJjKura- T—[lon- 

^ k’diy (iiiioky T—linicky finicky 

N«v. 1927 Mfir. 1928 Apr. 1928 

(3y. 0. m.) (ly. 4 m.) (3 y. S m.) 

[ llrMly 

1. iicncral hubiiinil nriivity 3 3 4 

2. ClL'ncrnl licallh 3 3 + 


M liUrllccMial luihiiit 

1. QnickncMK lo loam 

2. (‘iiriosily 

1. RrfiHonin^ 

4. Ima^inlnR 
Pincpiion 

U, Mnmjnl nkill 
7. Spcc'ch 

5. KDHNiriirlivc icndcncicH 

III }''m>iii(in!il linInlH 
K Rear 

2. Aih;lt 

\. Allctiinii 
1. Jvxi-Iliihill(v 
L Mumliiii'HH 


3 

3 

3 

3 

3 

3 

3 

2 


3 

3 

3 

4 
3 


I\' Knbiiiiiil iiiciimIt'M ami HcniimciiiH 
I, Scir-nttHcrtinn 

«. .Srlf'CxprcsHioii 

h. Sclf-coiifulcncc 
r. Desire for alieiuioii 
i/. 'Kcnncity 
r, I'riendlincsx 
/, Joy in me ut power 
//. Lcndcrslilp 
1. Sclf-roiitrol 

4 t. Red'llrtl for rii'hls of ollicrs 
/». Kt'nard for uuilHirilv 
r. Conlrol of power 
bodily 
riiiotiooni 
iiiicllcrtunl 
r fIfippiiH'*"^ 

0 . Jny 

A, Lovf of liciioiy 

r. WtOidcr 
AdjoMiriiiiill 


3 

3 

3 

3 

3 

3 

3 


3 

3 

3 

2 

3 

4 
4 
3 
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A(;P.S UK DEUX KT lU: TKdIS aNS 

Ccl uritclc cjii unc cuitic Oci rrlailmin tmic ic i*o»imPr>nci^i 

jcunc cnfpiil viB-A-vj!! <ic la rnnirrilnr^ (Hi’ikii liii «linuir h iii»r^;rr Jr 
cGrlaiut^ iralu ih iiccsonualu^, r;ui^c^ Jc I'lialMliulr J'c(rc irr-^ 
i\ I'^^nrd dc In noiirriuirc, lc!i iii^JuhIci ciii|ilm^r4 |fmir l^l fnirr ]i<rriUr, rl 
fioii cffct pniisililc siir tc lUvcIoiipcni^nt lolnl ilc IVnhnl iln 

iinparUniR pai* leu piilinirc% lcj» ii4>rliidir<;s, n |r^ ^<liir;nrnr». 

ICn 1927-58 «ri n rcunl dcs (Injin^t^ ^nr dc rer(Jin(*t PmiMghk^ rlr ioiiiiniiir* 
(rieiu ti lie Ccrinins Iralls ile pcr^niinnlii^ ilc imtaiue-rieuf p*y) 
flK^a dt; deux et dc trois iin*i dnii^ ikwx icok’i jumr jicei*^ ndp/ii". (!lin'fiir 
cnCanl a 6lfr L'la5^i6 (sur nnt 6chtUc dc ctni| i dr 

trnifs lie pcnoitnniitc cl ju^c cn qiiauc |mil>kiiic^ dc cunMtrniemcJii i^r 
troifi pcraoruicii unc fois par muis iiciidniu drn pdrioilc'^ diiiaiu d’liii k 
Minh, Jl y n cii 90 noinlinrh (dc 69 cnfniih) on Ton n vlfpdfic un nifwini 
;>icl()n ic% luhididcH de innriKcr. Cinqii.iiKc-huii (SK) m c^^i- 

^cniilfl cC trcnic'dcux (32) cxiKcann. 17'ciiirc Ic*! 32 csiKf^aMh «ii a (JiMiJr 
clix cxiruncpiicfU cxi^caiilp prMir iinc ^lufk ^|k(i;ilc. Oji n <4un|>,ii^ lri 
iioiakionii d'un f;roupc dc irei/c dcB cJifniUn i|ui out d'alwvrd d 

floni dcvcriUH nuii cxi^ennH. On n Ic nnfVrii dr iliaipir' 

^TO^»pc povir rhacAUi dcs U univ** de pcT;^^MmAluc ti prit|AMUnn*‘ 
c1c,s dllT^rciicc'B ciilre Ic<» Kmiipcsp ^jlli^eunl c( in^fi Lr« dhrwirrt 

rnonircnt <inc ks inan^ciirs cxl^canh [prii ck plui eiirliii' ^ la MilOr^ ^ 
rcxcKiblllCi A In innuvniBC liiiineur, i\ rcxiimHinn dc ^nJ riiRrnr. nir 
d'niilrcr I’nucnuon d'nuinii, cc h TcitprU dircdciir (jiic Ic' n>»fi \\n 

oni iii moms onclins h resjicoter leu dnii<s d'antmi ct n ^;<)iivpiiir» 
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tronver dc I'^videncc de f|iicl(iuc Kcn^ral^aiion de trs (riiiM dnih Iri 
dimicH dc Ilarishornc cl May aiir la trojnpcric, Ic aerviic n I‘pni(iirc? Mir 
!4Di-]ucnic. ^Son experience avec; \tn jciines ciilarih bciiiIiIc iiKMilrer ipi'il 
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KSSCKWOltNIlIU J KN IN HIHliK IJEZIKIIUNG ZUR ENTWICICLUNG 
1)1-11 I'KRSONI.HMIKIvlT Hlvl ZWKI- UNO DKEIJAHRIOEN KINDERN 

(Rc/crni) 

nic"c Arhcli im cine UiitcrBucliuup; dcr kc^ciihcUikcu UcxichiinRcn xwiacKcn 
ilcin Jif*ricljmen ciiics jun^cn Kiriilc? dcr ihm dargcliutciicn Nnlining gegen- 
iihrr iirul kcwmhcIi PcrBOJilidikciiHciKciischaficn. Die Cirilndc dca wahlcr- 
inclicn pinicky cuiing], dcHitcii UcBacninK, iind (lessen magliclic 

Kimvirkini^ niif die tie-iQinlciiiwieklmig dca Kindcs wcrdeii von Kindcr- 
(tr/lciK Pnyrliialcni, und Kr/iclicm aIh wichligc Snehen hctrncliict, 

In I927'IV28 wnrtlcn Dnlcn M<?snmiiiclt in Hcziig nnf gcivisseUciiclimcnsauf^ 
j;;cilicn [[inddcniH of ('ondiiri] mul gewisse rcrauiiliclikcilacigciiBClmflcn von 
<j 9 zvvfi- VI nd drcijiihrigcii Kindern in zwei PdcgesclHiIcn. Jed os Kind wurde 
von 3 l^crsDiicn in Hcziig niif 31 Periiinlichkciiscigcnschsiftcn an eincm fiinf- 
I>uiikiiKcn Miisshinli nhKcsi:lKit/,t [rnicd on n live-point scale] und in J3eziig 
nof >\ Hcncllinchsmift^alicn hcnncill. Dicse Alischnlzungcn nnd Urteilc 
fnndrii jeden Monal wnlirend cin bis sicben Monnten stalt. Es gab 90 
Notiennigrii (an 69 Kindern) in denen ein Kind in Deziig onf (lessen 
IvasKcwiduilicilcn klrtHMili’/icrl wurde, Von dicacn bezogen sicli SS auf 
uidd-widdcriM'Uo \m\\ 32 n\if >v;ihlenicbe Esser. Elnc Gruppe bcslehcnd aiis 
10 beannders wrililcrisolicn Kiiidcrn wurde unicr den 32 whiileriscbcn Essern 
711 r beitondcrcn Uiiicrain'hiiiiK ausgelcscn. Die Nolicningen iiber cine Gruppe 
licsiebrnd mis 13 dcr Kinder die ziicrsl wnlilcrisch wnren imd dann nichs 
wnlilcri’»rli wurden, wurden yciglichen* Man crmittclic den mhtleren 
Absi'liiil/nTigswcrt [av ernge rniing] fiir jede Cjruppe in Ilczug nuf Jede dcr 
31 McrMinliciikeiiBcigciisHinricn niid das kritisclie Vcrlinlinis der UnlciBcliicdc 
(rrideal niiio nf die difTcrcnccs] zwiacbcii dcr wrihicriaclicn und der nlcht- 
w alilrriH'licii Cfru|i|>c. Die Jlcfiindc cnvcisen, dass die willileriscticn Esser 
Miiikcr 7u ^^firii, AnfrcKb^^rkcit, Lnuiicnlinfdgkcit, SelliHiaMSHcrung, [self- 
cxprcssiniil Vcrlnngcn danneb, hcinerkt zn werden [desire for nitcntion]^ 
und I'dlngkcll zur rulircrschaft [leadership] neiglcn, a Is die nicht-wiihler- 
i<u:bcri. Sic iicigicn weniger zur Ilcrijckaicluigung dcr Rcclitc aiulcrcr, zum 
Respekt dcr Auinritht gegenuberp zur aflckdvcn und intcllcktucllcn Scllislbc- 
bcrrsrbung, zur Kreudigkeit, und zur (sozinicn) Anpnsaung als die nicht- 
whldcrisrhcn Kinder. 

Der siniisduchcn DiKerSUcbuni; folgl cine Dcaprecluing der nidellclicn 
Obcrlragiing dcr Einuliung im Hcrcich dcr PcrBiinlichkcitscigcnscliaften. 
Die VerfasHcrin ist dcr Meiming, (lass in den Untcrsucliungcn von Ilnrt- 
flliornc und May viber Jlcinig, lleliulfliclikeh imd Solbsbelicrracliung lSln^Ites 
of Prerit, Sfriucft Srif-conirol] IJcwcis dafvir zu findcn iat, (lass dicse 
l-'i^IciiMdinficn bis 711 cinem geivisseii Ciradc vernllgemeinert werden. Ihrc 
Erfabrungen naU jwivgciv Kindern wevflcn daravif b\i\, dans mcUr-wenig«r cine 
thicrlragung slnltlindcn kann von eiiicr spezifischen Siluation (wie zvim 
IJcUpicl cine Siiiiation dcr Naliriingaverwcigcrung-Vcrlangcn nach llcmer- 
kung) nuf niidcrcp aber in mehreren llczichungen ahniichc, Situationen (wie, 
711111 UcispicI, VcrwciKcriing-AufnierkiianikeilsycrlanKen-Siliintioncn im Allgc- 
incinrn [rcfiisnl-atleiuion-gcuing situalions In gcnerai;[ und von letzteren 
wicilcr ihif ciivc inebr vcrnllgcincincric Eigcnsuhaft (wie, zinn neispiel, ilic 
SclbsifhiMhcruinO. Die Kntwicklnng der Kssgcwoliiilicitcn, die melir-wcniger 
mil dcr ICniwicklung in Hc/ug nuf Selhsiaiisscning, nlTcklivc Sclhatbehcrr- 
Hcliung und nmlcro Kigcnsrlinflcn parallel litufr, wird im Anlinng diircli die 
(;r«irliielilni l>|dHcbcr Falle erlilutorl. 

Man ziebv den SrbUvss, dniuv die I.enkvmg tier EsagcwohnbeUcu dca jungen 
KItkIcs wabrNclicinlirh nidu nur cin wicluiges Nnhiungsprobicm, sondein 
uuch eln wiebtiges I'craonliebkcilaproblem daralellt. 

Eliot 
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INTRODUCTION 


It I'ii tlic rule rather than the exception for discus¬ 
sions and descriptions of tracts of the spinal cord to 
treat of them as if they had exclusive function and very 
specific limitations. Previous experimental evidence 
)ias irulicatcd less specificity of function in the tracts of 
the cord than might have been expected from its known 
anatomical structure. From an examination of the lit¬ 
erature it is apparent that there is a great deal of con¬ 
tradictory evidence regarding the fineness of localiza¬ 
tion in or the accuracy of the restriction of function to 
(lie anatomical paths of the cord. Destruction or im¬ 
pairment of tracts in the cord, supposedly having ex¬ 
clusive sensory or motor functions, is frequently not 
folhnveil by permanent incapacity. Instances of this 
can he found in clinical material where the spinal cord 
has hcen impaired through injury or disease, as well as 
in animals subjected to experimental lesions of the cord. 
Physiologists and psychologists interested in behavior 
studies on animals have gathered a mass of evidence 
which seems to point to much less specificity of func¬ 
tion of the tracts of the cord than that ordinarily indi¬ 
cated. 

Urown-Sequard (2, .1) held that the paths subserv¬ 
ing cutaneous sensation ascend the spinal cord en¬ 
tirely c<mlralateral to the initiating sense-organs, the 
decussation of the affciciit channels occurring soon 
after their cntiancc into the cord. Pic claimed to have 





•3ns 

chliiblislicil tliis f;nt in jL,niiiuM pi}.'s. «litj's, liU*, rabbil*!, 
afttl sheep, hy liem^.n linn ni il)e s|>in.il nnil. lie 
maiiuaiiied that iiijnrie(i citiilinetl largely in ntie side (if 
ilic enrd |)Midnecd inoior paralysis nn die side n( ihc 
Icsidii and sensory paralysis or impairmeiii on Hu* side 
opposite the lesion. 

Many e\|U‘i imenier,s workini^ nn animals have con¬ 
tributed a mass of conili<:(iii|; evidence, some of which 
lends to support the Hrovvn-.S(!a|uard hypothesis, and 
some of which is direclly opposed to it. 'I'lieir rc.sults 
furnish considerable evidence as to resiiiuiioii of .sen¬ 
sory and motor functions of the cord with some siij^Kes- 
(inns as to how this restitution takes place. 

Sherrinj'ton (I'l) .say.s that it was known at the lime 
of Ilippocriiics and the time of (ialen that an elTeci 
of lateral hemi.section of the cord is to impair the motor 
ami sensory functions of the parts of the body inner¬ 
vated hy the spinal nerves hchind and on the same side 
a.s the scetion. Accordinjf to Sherrinj^ton's account, it 
was Cooper workin}^ on the dop; in IK(l.? who first re¬ 
ported recovery of motor function.s. 

A numher of investigators have made observations 
on recovery or partial restitution of sensrny functions. 
Weiss (22) reported that after hemisection in the hind¬ 
most thoracic rc^don in the there was sensory de¬ 
fect in the opposite liinh for all kinds of cutaneous 
sensation and for muscular sensation. 'I’his depression 
was said to he permanent for the opposite limb, and 
stimc sensory dcrteicncy was apparent in the hind limb 
on the same side. lie found that a second section on 
the other side and one scumcni farther headward ahol- 
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isliecl pci-maiieiitly all sensation posterior to the lesion. 
Osawa (12) and Borgherini (1) [cited by Sherrington 
(19)] performed two successive hemisections on the 
(log in the thoracic region at intervals of seven seg¬ 
ments. Restoration of sensitivity was reported to be 
long delayed and imperfect. Ferrier (4), after obser¬ 
vation of a monkey for a period of 18 days after hemi- 
section in the dorsal region, described the effect as 
absolute paralysis (motor) on the side of the lesion and 
absolute loss of sensation on the side opposite the lesion. 
Turner’s (20) experiments with hemisection of the 
cord in monkeys gave evidence that the normal course 
of sensations was up the opposite side of the cord. His 
/indings agreed with the Brown-Sequard hypothesis, 
but he did find that restitution of sensation took place 
on the side opposite the lesion. In one case he reported 
that from the 53rd day on it was impossible to say 
which had been the anaesthetic limb. He performed 
a second operation, a hemisection on the opposite side 
and three segments farther forward in the dorsal re¬ 
gion on the 68th day after the original operation and 
found no return of sensation or movement on the other 
side up to the 113th day after the original operation. 
Mott (10), working with monkeys, claimed that with 
the return of movement the apparent loss of sensibility 
disappears, Schafer (17) reported sensation not lost 
on the side of the lesion but dulled temporarily. After 
a few (lays, sensation returned on the side of the lesion, 
while at no time was there any loss of sensation on 
tlic side opposite the lesion. He performed experi¬ 
ments on tlic cat and the monkey. 



1,1 s rih' 


■V'X) 

iVIifSi workers seem lo he in nf^reenuMit that rr^fiiu- 
tion of moior fnnclioii liocs oa tir in die liiiih or liinih 
on llic side of du; lion. M'eiss (2.H) lound res- 

torailon of nioior fiinelion ftir siamlin^;, walkinjc, .ind 
rvinninj?, in die eouisr of some weeks. Mtivemeius of 
tlic affected limli lieeuiue nltnosl jierfeei'and were well 
iissociated widi niovi'iiients of ilie odit-r liinhs. Molt 
(10) and 'rmner (20) arc a^treed dial, afler ivvo 
months, return of movenicnis is almost eornpleie in 
monkeys with hcmiscelion of the cord. Mott indicated 
that bilaterally associated movements were lir.si to re¬ 
turn and that only some lime later wouhl the animal 
be able to perform imihuerul movements on the side of 
tile lesion. He found that the hitcher the lesion was 
above tlie limb the f|uieker the return of niotor func¬ 
tion. Scliafcr (17) maintained that all inoveincms 
except purely voluntary ones are restored in the limb 
on the side of the lesion but lu: did not deliiie voluntary 
movements, 'rurner found no return of motor func¬ 
tion in the hind limbs of the monkey after tlotdile 
lieinisection of the cortl in wliicli the lesions were scji- 
arated by three sef'menis, but Osawa (1.2) and Hor- 
ghcrini (I) found restoration f)f motility in the bind 
legs of the t!og after similar lesions with a separation 
of si.\ or seven scffmenls. 

Restoration or restitution of function seems to be 
rather commem after other types of section in the spinal 
cord, Sbcrriiififton (IH) reported almost complete 
division of tJie posterior columns of the coni in the 
lower tlioracic rof^ion of the monkey wliicb was fol¬ 
lowed, afler ten days, by no denniic ahnormality of 
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movcniciU or sensation. Schafer (17), working with 
the eat and the monkey, made section of the dorsal 
cerebellar tract on one or both sides, section of the ven¬ 
tral cerebellar tract on one or both sides, and section 
of both dorsal and ventral cerebellar tracts on one side. 
Lesions of these tracts either together or singly pro¬ 
duced no obvious symptoms. Sensation and motion 
seemed unimpaired and the pupil was unaffected. No 
obvious symptoms were noticeable even when some of 
the pyramidal fibers were included. Rothmann (16) 
was able to demonstrate the formation of motor habits 
in tlic monkey in tbc absence of any possible influence 
from the pyramidal tracts even when the rubro-spinal 
tract on the side of the hand to be used had been 
divided, Lashlcy and Bail (7) gave clear evidence 
that the maxe performance of the rat does not depend 
on tlie integrity of any specific tracts in the spinal cord 
of the rat. 

'i'hc evidence seems to indicate a more or less com¬ 
plete recovery or restitution of motor functions in ani¬ 
mals subjected to lesion of the spinal cord. In the 
cases where animals have been observed over some time 
following the operation this seems to be undisputed 
e.xcept in tbc case of Ferrier’s observations on hemi- 
scctions in monkeys and Turner’s work on double 
liemisection in the monkey, All workers here cited, 
with the exception of Weiss and Ferrier, are agreed 
that tiierc is return of sensory function on the side oppo¬ 
site tlie lesion- Here again it seems to be a matter of 
lime after the operation before the sensory functions 
of ihc cord arc partly or fully restored. In the cases 
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where iw'o lesions have l>ecii niailc there seems to he ; 
relation lietween the number of inlael seginems separat 
int; the sections anil the return of function in the mem 
hers airecled. 



II 


PURPOSE OF THE STUDY 

It was tile plan of this study to obtain some evidence 
relative to the problems of spinal conduction and re¬ 
covery from effects of lesions in the spinal cord. With 
respect to normal conduction it was hoped that some 
evidence might be obtained on the role of long tracts 
and of arcuate fibers in sensory and motor organization, 
on iJjc degree of specificity of tracts, and as to how 
much of coordinated behavior is spinal and how much 
is controlled by higher centers. 

With reference to the character of recovery, ques¬ 
tions have been raised as to whether recoverable symp¬ 
toms arc evidence of diaschisis or of destruction of 
normally functional paths. There are also the ques¬ 
tions, whether the recovery is spontaneous or the re¬ 
sult of a process of re-education, and, if the latter, in 
what manner rc-cducation occurs. Is it a matter of 
vicarious acquisition of functions by tracts not normally 
involved or by more efficient utilization of residual 
functions? 

Evidence was sought as to the limits of recovery. 
I-Icrc we have the questions of rate of recovery with 
and without exercise, the limits of accuracy of control, 
and the limits of complexity of coordination that are 
pnssihlc, 

Lastly, it was hoped that some information might 
he obtained as to the mechanisms of recovery. Here 
we liave to deal with the questions of capacity of rc- 
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covcry in isolaicd siij^incnis nf ihr ((till, disiaiu i! nf 
sc'pnraiion in rasc'.s of ilinihlc hlork, anrl various dy- 
iiainic factfii's lhai may be inllm:iuial in tciovery. 



Ill 


ANATOMY OF THE RAT’S CORD 

The conduction paths of the spinal cord of the rat 
have not been completely described, but Lashley and 
Ball (7) have summarized the previous descriptions of 
tracts in the rat cord and have been able to add further 
details from their work. Their cases involved the in¬ 
terruption of all the tracts in the cervical cord in one 
or another animal and these tracts were traced in so far 
as they were revealed by the Marchi technique. Fig¬ 
ure 1, which is a composite from figures in Plates 1 



FIGURE 1 

CltO.SS-SlXriON OK Till! ClillVlCAI. CoilD OF Till! KaT, SHOWING 
EoCATION ok Till! PlUNCIKAl. TKACTS 
/,(/.- fasficuliis uracilis —rubro-spinal 

s.r.' Scinill/’ii cimiiiia r/.A.f.— dorsal spiiio-ceiebclliir 

(.•-.--(•Avtiaikw cuiu-AUis t'j.r.—viiiunil spiiio-ccrcbellar 

r-i-,-*-cpiTbrn-tipiiiiil 
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and 2 »tf llit' I.a^hlcy and Hall siinly, slinws the pusi- 
tiiins ttf I nu ts in (he eurd uf the rat sn far as 

cviticiue at hand permits nf their exact liicaticm. 

Ifcscendin},; tracts (ijfiued are ilie inriicn-spiiial, the 
ruhri)-spinal, and Scliidt/,‘s cutiiina iraci. The cm tico- 
spinal tract occupies a tiledian ventral position in the 
dorsal funiculus. I he ruhro-spinal tract is shown to he 
ventro-laieral to the tiorsal horns. Schiilt//s comma 
tract is found heiween the fasciculus j^racilis atid the 
fasciculus cuneutus on each sule. 

Ascendinj? tracts include the fasciculi j.'racilis and 
cunealua of the dorsal funiculus, the fasciculus spino- 
cercbellaris ilorsalis in the more ilonsal pan of the lat¬ 
eral fitniculns, and the fasciculus spitio-cerehellaris 
vontralis toward the ventral side of the lateral funic¬ 
ulus. N<J other a.scendinjf tracts arc evident in etiou>t;h 
detail in Marchi preparations to permit of descrip- 
lion. It is pndiahlo that there arc tut lon^ ascetidint( 
or dcsccn(lin|{ paths in tlie ventral funiculus of the 
rat. 

Dcseenditii' tracts other than tlmse noted for the rat 
have hoeii rather tiefiniicly located in the human cord. 
Villij^cr (21) dc.scrihes lecto-spinal am! vcsiihulo- 
spiiial tracts, some of the libers of which descend iti the 
ventral funiculus and others in the lateral luiiicuUis. 
He also describes a ihalamo-spinal bundle in the lat¬ 
eral funiculus just medial to the ventral spiiio-cerebel- 
lar tract. Such tracts pndiahly c.\isi in (he rat cord 
but staining methods have not been successful in their 
clcliiication, 

Villijror describes no long ascending tracts in the 
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vcnLral funiculus of man. He indicates that there are 
in the lateral column spino-olivary, spino-thalamic, 
and spino-tcctal connections. Lashley suggests, with¬ 
out conclusive evidence, the origin in the rat of spino- 
tcctal libers in the ventral funiculus. It seems prob¬ 
able that in the rat cord there are ascending fibers 
similar to those in man, but degeneration studies have 
not succeeded in demonstrating their exact location. 

The arrangement of tracts in the cord of the rat is, 
with the exception of the cortico-spinal tract, similar 
to that obtaining in man, so far as is known. The evi¬ 
dence for variation in position of the cortico-spinal 
tract in different species has been summarized by Lin- 
owiccki (H). The work of Ranson (14, IS) and 
others has established the fact of complete decussation 
of the cortico-spinal fibers to occupy a median ventral 
position in the dorsal funiculus of the cord. There 
arc 110 lateral or ventral pyramidal fibers in the rat 
cord. The riibro-spiiial fibers probably cross in the 
mid brain as they do in man. The spino-thalamic tract 
is a crossed tract in the cord; others, so far as is known, 
ascend on the same side of the cord. 



IV 


•rivniMun-.s 

(>]*1 U.VnrtN 

(Ijur.wiurts \vvn‘ mu .wUili \a\> in tin* \ v.x- 

vkal rcj'iiiii, inviilvin^, in animal or aitullii'r, Ix'iiii- 
scciion, (loiiMc licniiscrtion or scH tinti uf tlic* (Inrsal ptw- 
littn of liic cord. In oju* cax: a ci>mplcvc iransciiion of 
tl)C> con! was made ai ihc level of ilic* scvriitli ihoracic 
root. Undi'r cihcr ainicstlicsia and wiih iisrpiic pie- 
camions a slit aliom l^) millimcicrs lon^f was made in 
the skin of die hack of die neck ami die mii.sele diviiled 
in die iniillinc so as lo e.xjiose die second cervical neural 
arch. After removal of this anh widi hone fmeeps, an 
iiiL'isioii was made in die dura and (hen. hy means of an 
irideeiomy knife, one-half of die etnd was severed from 
the midline to eidier ri^'hi "r left side. After injury to 
the cord the muscles ami .skin were united ahove the 
cord hy inteniijited sutures and the wound was dressed 
with eotion and parlodian. The eases pm ihroui'h two 
operations were suhjecial to similar procedure iu die 
second one, e.xeept that the cord was c.xposed and sec- 
tionerl farther caudad. The lime that clapscti hetween 
first and second <iperations in the seven eases of double 
section reported in the result.s varieil from IV to ^7 
(lays, 

(ireai difl'ieully was experienced in f'ellinj; animals 
to survive a second operation and in many of the eases 
they (lid not survive the first operation, An attemjH 
was made ls> have the two lesions ns fnv fovwnvd in the 

[m] 
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cord as possible in order to be in front of the innerva¬ 
tion of the front limb on either side. Goering (5) has 
shown that the nerve supply of the brachial plexus of 
the rat begins with the fifth cervical root, and so it was 
usually attempted to make the more caudad lesion at 
that level or forward of it. 

Porter's (13) work showed that in the dog and the 
rabbit the respiratory impulses pass down the lateral 
funiculi of the cord to reach the phrenic nuclei at the 
fourth cervical level. This suggests that the high mor¬ 
tality among cases subjected to double lesion may have 
been due to interference with or blockage of respira¬ 
tory impulses. The work of Lashley and Ball (7) 
does not support this conclusion, since they succeeded 
in making complete section of both lateral columns at 
the second cervical level. 

I-I I.STOLOGICAL TECHNIQUE 

The March! staining technique to show degeneration 
could not be used because of the long time interval be¬ 
tween operation and necropsy, consequently a general 
liber stain was used. Horizontal serial sections of each 
cord specimen were prepared and stained by Morgan’s 
(9) iron-hematoxylin method for fiber. 

Reconstruction 

"I'his included measurement of each section with 
idciuilication of major tracts and plotting of the lesion 
on cross-scclional diagrams made from camera-lucida 
drawings of cross-sections in the cervical cord. 



(.fSMK JIMP '41 h?;im;«a|’|i‘. 

'l'i:sTS AXip ppji Sitiiyinp; Hkhavuiu 

1. 7V,t/.i of xr/pvp^i7'Ph' were used ai vaii>ius limes 
after n|urr;ui't». Tlii'y im liiilfil mm Ii lliinj^s as piricli- 
liif^s pik’kin^, aiitl farailir .stitniil.tiiMi) mI iIk; skin. |nill- 
inji linirs, altiuhinji a t lip lo On? skin nf ilic (lank nr 
fnnt, [i was tlidUuU m make any ;uU'Piu-.iU* U'si nf 
laciilc sensitiviiy, l)iii cviilepui.'S pif it wcip.' nhiaijii'il :U 
limes when, after a series of faradie stimuli, the ani¬ 
mal would stpifal lit iPPiK'li alone nr m stroking; of tlic 
hair. 

2. Ohservaiiipiis were made i»n motor toiitm! in 
siandinjf, walkinj?, running, elimhinn, pli}*]iOnjf| etc. 

llcuti-limh cnonlinniiinn were nole«l where such 
evidence could he pihlaitu-d uinl lliey were tested hy 
iisin}^ adhesive tape piver ihe vihrissae on one or holh 
sides lo stiinuhiie use ipf fore pir himl limbs. 

4. jl/ofop- Iciti'fiim/ was le.sicil by tlie use of an cle- 
vaicil ruinvay I^j indies wide ainl about I mcier lont', 
by the use of a simple 'r-n\a/.c (Figure 2), hy ilie laicli- 
bn.v (Fiffurc 3)» and ibc ilinniiift-box. 

'I'hc elevated runway nave an opppiriuniiy to observe 
tbc ability of the animal to orient it.self and to mairi- 
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tain its balance under conditions where the normal 
animal very readily does both. The simple maze af¬ 
forded evidence of the ability of the animal to form 
motor habits requiring integration of a series of acts. 
The lalch-box was used to obtain evidence of ability 
to manipulate devices with the hand and served there¬ 
fore as a test of finer movements. A removable parti¬ 
tion between starting compartment and food compart¬ 
ment in the latch-box allowed the substitution of latch- 
mcchanisms in different positions when the animal had 
learned one. They were first tried on a problem re¬ 
quiring manipulation of a lever placed at the left side 
of the door and at a distance of about 3 inches from 
the floor. Next, a similar lever was used on the oppo¬ 
site side of the door. Finally, to test the animal’s abil¬ 
ity to get up on its hind legs and reach up for manipu¬ 
lation, the lever was placed about 8 inches above the 
floor. 

On the latch-box the animals were given about five 
miniiies to explore and to feed in the apparatus for 







three tlays picicilini' ilu* tcjpiLir runs, 'riiey were 
given live trials per flay until their lime ri-eunls slmwed 
nn furlhcr impnn enieiil. \Vii)i ilie nui/re llirv were 
given lliiec rlavs feetling in (he fnuii-hnv and then five 
trials daily until ihev re.n lieii a eiitet i<tn id ten ei r*ii- 
le.ss runs mi iwn tlays. 

t'tmill AI. .SiIMI'I AIIdN 

'I'lie innlnr eni tex was evjihtred in must nf the v.i.>ii:s 
Iiy tnean.s nf bipolar slitnulalinn. 'J'his was diine to 
obtain evideme of limb nioveinenis; however, since 
limb movements are someliiiu’s dilUcuU or impossible 
to elicit in dte normal animal, the results itvay not he 
very significant. 

C’o.VTluihs 

A group of normal animals was used on the various 
pieces of apparauis for purposes of contvid. 



PROTOCOLS 


C’ASi-s or Louulk Skction in the Cervical Region 

Animals iisttl for operation were all mature, one 
Inindrcd days of age or more at the time of the first op¬ 
eration. 

No, 1. Female Albino 

Lesions. Figure 4A shows the maximum extent 
of the lesion on the right at the level of the second cer¬ 
vical root. This lesion interrupted all of the right side 
of the cord with the exception of part of the dorsal and 
ventral funiculi. Only a small part at the right side 
of the corticO'Spinal tract has been injured. Tracts 
completely inlcrrupicd are the fasciculus cuneatus, the 
dorsal and ventral cerebellar tracts, and the rubro¬ 
spinal tract. The second lesion (Figure 4B), at the 
level of the fourth cervical root on the left side, has 
crossed the midlinc, and, slanting toward the left, has 
interrupted all of the left half of the cord with the ex¬ 
ception of a small part of the lateral funiculus. Ac 
ihis level the tracts of the dorsal funiculus have been 
completely severed on both sides with the exception 
of a small portion of the right fasciculus cuneatus. 
All known long tracts on the left side of the cord have 
been severed except the ventral spino-cercbellar tract. 

Sensitivity. Tests after the second operation 
gave no evidence of pain sensitivity up to the ninth 
day after the second operation. More than 30 days 



<(11 


I.IN! Iff l'.S»* liri|.«w,v 



after the setoml uperaiiim the aainv.vl an^puiaieil a 
forefoot anti sccmcil to suflfer n*) pain from llic AVtnintl. 
She had to be killed heeausc of infection in the wound 
a few days later so lliat tests were not completed in 
her case. 

Motor coordination. She was ijuitc capable of 
Standing?, walkinjr, riinniujr, and ciiinbintc within 20 
days after the second operation. She was tricil hut 
once <m the elevated path and she could not clinp, to it 
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at that time. This was on the eighth day after the sec¬ 
ond operation. 

lle/t(l-limb caor</inalions. Two days after the sec¬ 
ond operation, when the left forepaw was brought up 
to the car in what appeared to be a face-washing move¬ 
ment, the left hind foot moved synchronously with it. 
On the eighth day after the second operation she was 
able to use the left hand in face washing but the right 
was ineffective in this act. 

Molar learning. She was tried only on the latch- 
box'. On the fourth day her average time for the per¬ 
formance was 3 seconds which approximates the speed 
of the normal animal. She showed a ready transfer to 
the latch on the opposite side of the door. 

For this animal, with no long tract intact except 
the ventral spino-ccrebellar tract on the left side, the 
only impairment which remained very prominent was 
llic evident analgesia and motor impairment of the right 
forepaw. 

No. 2. Female Albino 

Lesions. The lesion on the left at the second cer¬ 
vical level included the whole dorsal funiculus on both 
sides of the midline and interrupted all of the left side 
of tiic cord with the exception of the ventral funiculus 
(Figure 5A). All ascending tracts of the dorsal funi¬ 
culus have been cut at this level as well as the whole 
descending cortico-spinal tract. The rubro-spinal 
tract, the dorsal and ventral spino-ccrebellar tracts on 
the left have all been completely interrupted. 

'I'he lesion on the right at the fifth cervical root inter- 
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by llic '.uumal’s walk, on the elevated pathway and by 
the fact that she frequently stepped on the dorsum of 
the ri^ht foot in walking on a smooth surface. 

Molor control. Locomotion on flat surfaces be¬ 
came ahnost perfect after some time, although there 
was always much difficulty apparent in the walk on 
the elevated pathway. She was able to bring the left 
hand up to the latch in manipulating the latch-box, 
but very seldom made use of the hand in opening the 
mechanism. She used the forepaws in digging, never 
accompanying this by movements of the hind legs to 
scratch away accumulated shavings. 

Ilcad-iinib coordinations. When the vibrissae 
were taped, she was able to remove the tape from the 
right side hy the use of the right forepaw; only inef¬ 
fectual movements with the left forepaw occurred in 
sucli instances. 1 once noted scratching of the nose 
and ear on the left side by the left hind foot. The right 
hind foot was freely used for scratching. 

Learning. On the elevated pathway this animal 
was tried for one week, several trials a day, before she 
succeeded in walking the entire length of the path, a 
distance of one meter, without falling to the net below. 
Her progress was always slow and much difficulty was 
evident in balancing, for her chin was pressed down 
hard on the walk and the right forepaw was thrust 
over the right side of the pole with the fingers widely 
fanned out. She reached the criterion on the maze but 
irial and error records were considerably poorer than 
iho.se of any normal animal. She learned the latch-box 
manipulation in any of the positions used in this prob- 



^lirN)V/.R,\niS 

Icm, ivril rcdvuH^il her linn’ nf pi‘rfi*rin.im e lo .^pjUD.xi- 
matcly ihai nf a ininnal animal. 

(itnfirtti sinnitlittion. Nn limb movcmcnls were 
•ibliiiiieil to slimulaiioii i*f ilu* b.'(l rn'H<»r corlrx. A 
very slif'lu atltbuli*>n nf ific left birr|iaw was obiaiiicd 
In strnnn siiimilalinn nf ihe lij'lit mnl«ir 

In litis vast, wiih all known bm^ if;n is sevn tnl i;x- 
cepl the spiiin ctrebtllar iratis on ilie riglti sitltr of ihc 
crirti, there was little eviilence of iinpairtneni except 
fur sonie nf ilie finer mitrcinenis nf ilie left fuiepaw, 
'J’licrc was clear evidence nf t uniluciinn past llte hintk 
in the curd. C'nmplexiiy nf intejuralinn scented ui ;ip- 
prtjach lliat nf ilu*. nuriitul unint.tl sinvt she was aide 
in learn altlinu],'}i .she look hmyer lit reaeli ihe crileria 
of learning; limn tliii normal aninial.s. 

tVf. I'l'mtili: /llhlno 

lesions. On the rif'hl side at the sccund eervical 
level the whole tinhi half nf the cord was severeil witli 
ihc exception <tf the must vcnlrn-liucral pnriinn nf the 
lalcral (unicniiis (Fij;ure 6A). 'I’lie lesimi on 
tlie left (Fi^'iirc 6H) side al ihe level nf ihe fniirlh cer¬ 
vical I'ont included the right faseiciihis gracilis and 
cut all the leftside nf (he cniti e.veepi the ventral funic¬ 
ulus. I^nng tracts completely severed in this emd were 
the fasciculi gracilis and cuneaius, the corticn-spittal. 
the ilnrsal cerebellar on the right, and bnih ruhrn- 
spiital tracts. 'I'racts rciniiiniiig were the left ventral 
spinn-ccrehellar tract and itarisnf the left duisal .spinn- 
ccrebcllnr tract, tngctlier with a portion only of the 
right ventral spinn-cerchcliar tract. 
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Scnsitivily. Tests at various times did not show 
any marked degree of impairment in pain sensitivity. 
iShc responded to pinching, pricking the skin, electrical 
stimulation, and pulling hairs, much the same as does 
a normal animal. She squealed to all these stimuli and 
reacted to the position of the stimulus. There was 
doubtful evidence of tactile sensitivity since there was 
not nuieli squealing to contact on any part of the body 





‘Hi 


iiftcr siiuiul.Ki'tti. 'Ihi' cviilcui prrina- 

iu:iu ini|ia)irii('i]t w.is in nr<inri<m plivr 'Cii'-idvuy. 

Mnlnr t utiir'i!. After llle JitM niM'i.uiMii (lie Jiii- 
ni;il iiutvcil for yiinie il.ivv ehielly Itv die lefi 

SIh' fell (>i (lie lefl ‘•itie f<ei|uemly .iiltl li;nl ilillt- 
I'uhy in rij»litinf; lurM-lf, Tlieie w.i'^ >ln\v impritve- 
ineni in InennioiiMn up («> the lime hI die Neeoiiil oper- 
'IVo ihivs af(er (lie seeMUil ftperatimi ^lie aijain 
sliowcil (lie (wisi (o llio left side in Imiininiinii, aiiil the 
rij'hl limits were k'S pcrfeeily ronirulU'il than the 
left. She sillied to llie lefl wiili the lindy hijiihly 
arelicd, fre«|iieiiily fallinj'm the left .“ide. I ler pr<»}(iess 
iilniifi; (he elevated pailtway was shiw and. as she went, 
the rij^lu furepaw was <tver the evljii*. makinj', e<miael 
with ihi; side id the pule at eaeh Me(v ih.it she Innk. 
OinK'ullie.s tliiit did imt appear in her walk >pn a Hat 
siirfiue slmwed very plainly on the elevateil pailiw.iy. 
The litiib.s were iimvcd in the smie order as ilniM- nf 
the nnrmal aniinal hut the emiirnl of the limits was 
far frniii nnrmal at any time, Her head was kept ilnwii 
elo.se in the rii;lu side of the (inle as she walked tin i[. 
In the laieli-liiix she usetl the left hand e.vehisively, 
no matter iti wli;U pnsitimt the lever was plaeed. 'I’lie 
lefl fmepaw was umeh mine elfevtively used in dii;- 
than was the ri)fht. Hntli hands were used, hut 
the riiflit moved stiflly, while slie often used lier iiiniiih 
to liolp remove .shavinjr.s from ilie donrw.iv. 

]}I’iul-lluih roortliimllfins. I'aee eleanili); with the 
left hand neciirred fniir days after the .seeoinl cipeia- 
tiim. She was aide to remove adhesive tape fiinii the 
left vihrissiu: hy the use of the left fnreiunv; the rip,In 
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made only ineffectual movements when the right vi- 
hrissac were taped. In the latter case the right hand 
was thrust forward but did not reach the face, Al¬ 
though there was scratching of the neck region by the 
left Iiind foot, I never observed scratching in the head 
region by the right hind foot. 

Motor learning. It took her some days to learn 
to walk the elevated pathway. The greatest difficulty 
was in control of the hind legs, which were allowed 
to hang over the edges of the walk when the animal 
was placed on the runway, and frequently slipped over 
the sides as she attempted to move forward. Although 
in her lirst attempts she often fell to the net below, she 
finally mastered the task and walked the whole dis¬ 
tance without falling. On the latch-box she was slow 
to react, never reducing her average time to equal that 
of a normal animal. She reached the criterion of 
learning in the maze, with trial and error records much 
poorer tlian those of the poorest normal record. 

Cortical stimulation. The only movement in re¬ 
sponse to stimulation of the motor cortex was adduc¬ 
tion of the left forepaw. 

'I'his case, with all long tracts interrupted except the 
ventral spino-ccrcbcllar on the left side, showed little 
sensory impairment except for proprioception, Stim¬ 
uli in the head region passed the block in the cord and 
aroused movements of all limbs except the right hind 
limb. I had no evidence of the use of the latter mem- 
her in response to head stimulations. She was gener¬ 
ally slower than a normal animal but she succeeded in 
learning all the problems presented to her. 
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No. •/. Ilootli’if MoU’ 

Lesions. The lesion at the riHlu at the liisi eer- 
vical level was not a eoinpleie heniiseeiion. It inki- 
rupted only llie dorsal funiculus on the lif'lu side and 
all of the gray inattcr (Figure 7A). The lesirtn on 
the left side four segnienis farther cainlad (h'igiire 711) 
was a complete heniiseeiion. In ihi.s animal the only 
long tracts left intact were those of the right lateral 
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fijiiiciiliis; the right rubro-spinal, the dorsal and ven¬ 
tral spino-cerebellar tracts. 

Setuili'uily, When tested at different times by 
means of pulling hairs, pinching the skin with forceps 
or clips, or with electrical stimulation of the skin, he 
seemed equally sensitive on either side of the body. In 
some instances it did seem that he was more sensitive 
on the left side than on the right side, judging by the 
strength of stimuli that was required to elicit squeal¬ 
ing, but this behavior was too variable to warrant any 
definite conclusion. Cleaning activity on both sides 
of the body was frequently noted in this animal even 
ihougli there was a complete interruption of the left 
side of the cord. 

Motor control. After the first operation there was 
much turning to the left side up to the end of the sec¬ 
ond week when the walk had very much improved, 
altlioiigh it was slow and the back was highly arched. 
After the second operation there was little locomotion 
for some days and the animal crawled about chiefly 
by tlic use of the right forepaw. The full use of the left 
forepaw in walking never was recovered although the 
animal was kept under observation for a year after the 
second operation. In the latch-box he adhered strictly 
to the use of the right hand, no matter in what posi¬ 
tion the lever was placed. When feeding on pellets, 
he always grasped them with the right hand, using the 
left fist to brace against the food. In the digging tests 
lie used both liands, although the left one was not very 
cllectivc in the act. He, too, used the mouth to assist 
in removing shavings from the doorway. 
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llc(i({~limh crifirdintilicitii. Kffon livc f;UT wusliitiff 
wns itoivc wilh ihc ri.nht ftircpaw aiul it was lisvil for 
the removal of adhesive tape from the rij^ht vihrissae. 
The left forepaw was hrnuj'ht up iir ilu* f.ue-washiiijf 
Hesiure, hut it never made eoniaei with any parts ahove 
the mouth, so tliat lie was iv)i svteeessful itt reiivivinj; 
adhesive tape from the left vihrissae with this hand. 
The hind lej; on il»o rij'ht was (|uite freely used for 
seratchinj»-reaetion8 to lire head leKitm; the hind lej^ 
on the left was rarely used for sucli rcaetions alihouj'h 
I noted on several occasions scratehin^^ of the left ear 
by the left hind foot. 'I’his nioveinent was noted once 
when adhesive tape had l)ccn placed over the left vi- 
hiissae. 

J^Iofor learniiiij. He Could not walk the eli'vated 
jiatliway when (irsi tried on it, si.\ nionilis after the sec- 
(iiul (tperatioii. It was only after many falls ftuni it 
that Ik* learned to keep all feet placeil on top, and llicn 
the left forepaw was always elosed in a list as he pio- 
j^ressed. lie reachctl the criterion on the tiia/e hut Ids 
trial and erntr rectirds were jioorer than iho.se of any 
iiornial animal. With practice on the lalcli-hox he 
learned to operate tlie mechaidsm in ahoui the same 
time a.s a normal animal and had no iroulde in trans- 
fcrriiif,' from one lever position to a:H)tlier. 

Cordcnl siimtilnliori. •Stimulation of the frontal 
areas of the cortex protiuccil movements t)f ilie forelcrfs 
only, 'rile left forelej^ showed adduction in response 
to stimulation r)f the ri^.dit cortex and the rir^hl foi'elei' 
addiictit)!! to stimulation of the left corie.x. 

'J'liis animal, with complete block of the coial on the 
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left side, and only lateral and ventral tracts on the right 
side intact, showed no particular sensory impairment, 
and motor impairment of the left forepaw for finer 
niovcmciUs only, There was clear evidence of conduc¬ 
tion from the head region past the block in the cord. 
He was able to adapt to the elevated pathway and to 
the digging-box, and demonstrated no marked disabil¬ 
ity in acquisition of latch-box and maze integrations. 

No. 5. Female Albino 

Lesions. The lesions in this case were practically 
same as for those of the animal just reported^ ex¬ 
cept that they were reversed in position and two seg¬ 
ments closer together. The lesion on the left, at the 
second cervical level, extended down the midline be¬ 
yond the level of the ventral median fissure, including 
a part of the left median ventral funiculus. It severed 
the left gracilis and cuncatus and the left half of the 
cortico-spinal tract and took in all of the gray matter 
on the left side (Figure 8A). The lesion at the right 
was a practically complete hemisection at the level of 
the fourth cervical root (Figure B). The only intact 
long tracts in this cord were those of the left lateral 
funiculus, namely, the rubro-spinal and the dorsal and 
ventral spino-cerebcllar tracts. 

Scnsitivily. There was no evident difference in 
this respect between this animal and No. 4 previously 
reported. 

Motor control. After the first operation the left 
forepaw seemed to be much more seriously affected 
than the left hind leg. She frequently stepped on the 
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(I<jrsiim of the left fol'cpaw. I'or a time after ilie sec¬ 
ond (jjicrfttion she lay on her side with all feel sprawled 
in the air, niul, on heffinninj^ to walk, she twisted to 
the left side, frcciuently falling to ihiu side. At this 
time the toes of the right lorepaw were Hexed and both 
legs on that side were thrust far out to the side as she 
walked, About iwc) weeks later she had recover<‘d to 
the point of having a son of duek-waddle gait, siajt.ger- 
ing somewhat luit not falling frecpietuly. She showed 
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Inck of motor control^ which might have been due to 
proprioceptive disturbances, when first tried on the ele- 
vatcil walk. The latch-box demonstrated quite free 
use of her left hand, which was the hand most used 
ill the tests with the digging-box. 

lland-llmh coon/inaliojis. She evidenced quite 
complete recovery of all members except the right 
fovepaw. This was never used for face cleaning after 
the second operation, but was thrust forward in the 
face-cleaning gesture. When the vibrissae were taped 
the hind foot on the right scratched the face and ear re- 
gion. 

Molar learning. Tried on the elevated pathway 
about live months after the second operation, she did 
not show much disturbance of locomotion. Ail feet 
were kept upon the walk except the right forepaw 
which slid along the right edge of the path as she pro¬ 
gressed. Her nose was always kept near the right edge 
of the pole, a posture which was an evident factor in 
balancing. She was very slow in the maze and did 
not reach the criterion in any case. She was given 100 
trials on one side, more than the number required by 
any other operated case to reach the criterion, and 151 
trials on the other side, which was half as many again 
as any other operated case required to reach the cri¬ 
terion. 'I’Kis was the more surprising in that, after 
the failure on this problem, she showed very clear evi¬ 
dence of retention of an 8-cul-dc-sac maze which had 
been learned live months earlier after the first opera¬ 
tion. Her record on the retention problem indicated 
a saving of 62% over the original trial record and 
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nh'nni of flit' (Mr<ir rcoiid. Slic wms s1»iw 

CIO the lauli-h')x, alth<ui;'|i i^lie ili<i learn im i)|>(.*raii‘ (lu; 
nu-( Ituiiif^rn in all tlilhrcni pitsiiiciii'*. Ikr liiiir was 
CDfisiiterahly I'niiter than that of any other opciatod 
case. 

Why iliis animal, with not imuh more severe im¬ 
pairment of the coi'il than that ilescrihed for No. 4, 
liiul Ko imich (liiruiilty with the learniiiff prohlems is 
a ipicsiion (hai is noi ai all clear, U mir;hi 1 h: attri- 
luiliiil to the fact that the lesions in this case were sepa- 
raii'il l>y only one sej^immt of coni and therefore wonhl 
ftive less opporltinity for resl‘n'ati«.m hy nteattsof aicii- 
utc chaitneU, ‘riiis animal seemed always to he in pom- 
physical coitdiliou, no inulier Inov well she was fed 
ami cartel fetr. 'I'liere was evidenee ni eondiiciititi [last 
the block on the ri^lti side of the ei»rd. Her j're.m‘'"( 
didiciilty .seemed to he in the acnuisition of m w adap¬ 
tations Kucl) as those which the niu/e prohlem and the 
laicli-lto.v o/leretl, 

No. 0. /•‘enm/e .ilhino (vised as a normal control 
on the ni-.f/e aittl latvh-hox previous to operati»>n) 

[.C.UOUS. I'he Icsifin on llie. left side at tlie second 
cervical level wa.s a coiiipleie hemisection (l‘'ij;uro 
9A). The lesion on the. riHiu side at the level *>f the 
fifth cervical root (h'ijfurc dll) interrupted the fasci¬ 
culus j^racilis »»n lurth siifcs of the midliite, the ri),;hl 
fasciculus eunealus, the rit'lii half of the coiiieo-spiiial 
iracf, all t)f the ^ay matter on tin- rit-tUt, ami the dorsal 
portion of the rinhi lateral funicultis. 'I'lie mdy Iouk 
tracts remaining intact in ilii,s cord were the tiorsal and 
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ventral spino-cerebcllar tracts on the right side. The 
ventral funiculus on the right had been left almost in¬ 
tact. 

Sensitivity. Three months after the second oper¬ 
ation she reacted to all types of stimulation on the skin 
as a nonnal animal docs. Following a series of rather 
strong faradic stimuli, she would squeal to touching 
with a pencil point, stroking the hair gently, or to 
mere contact with the hand. 



<lr f'iU Illi|.<n-V 




Motfif rti'ii'iUintdoru Since iii'ivi utlu-i .uiimals 
hiut luit liecii trieil tm ilu- elcviuod pailivv;iy uniil snme 
lime ufler ihc src<m»l npcra(inn, 1 was nmsi inificsietl 
in sec whcilier llicy enuM atl.ipi in tins .Kilualtnn snnii 
'.ifier nper,ui‘<ii. Kijilii ilays .Uier lior scmml njiriaiinn 
iliis aiiimal wai* al»le m j*n the iliM.iiuc. nf nm- lucicr 
willmiii f.illin;^ In iIh.- m.‘l. ilio liiiul k^‘i asiriiU: 

ilic j'nle, slir cUin^ like a sailnr «in a rnju;. usin|^ the 
right liintl huti, which snmoiinurs made cniuaci wiih 
ihc side n{ ihe pnic, in piaipel her hndy. Her hehavinr 
gradually iinprnveil l»ir a immth <ir iimre Inlhiwing 
this lime umil vhc was aide in keep her feet nn the pnle 
must n{ the lime. ‘The righl fnrepaw was readily used 
h>r digging while ilie left was nni v<-ry eireciually used. 
In ihe lau h-hnx tlu* left hand was snmeliiues linnight 
up tn inueh the. under side iTf the lever ullluiugh she 
always maiiipulaled ihe lever wiih the right hand. 

loorilintitiottK, I nnted seratshing <if 
the right ear with the right hind hint. Nn such aeiiv- 
iiy nil tlie pan nf the left hiiul hmt was ever luned. In 
face washing, allhmigli the left hand was cupped and 
mcivcil ennrdinalely witli il\e right, it never made enn- 
tact with the mnuth. Atlhesive tape <iver the left vi- 
brissae was never remnveti. 'I'he. riglii fnrepaw was 
readily used in removing adhesive, tape from ilte right 
vihrissac. 

il/o/or /i’fini(';j</. Reieniinii lests on the laich-ho.v 
with the lever in the low posiiinn in whieli it had been 
learned before the <ipeiaiion showed joaciically no 
loss in average time nf performance, 'rried laier on 
the lateh-ho.\ with the lever in the high position, she 
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readily learned to manipulate it and always used the 
ri^ht hand in doing so. Her behavior on the elevated 
pathway has already been described. 

This animal, with no long tracts intact except the 
spino-ccrcbeliar tracts of the right side, demonstrated 
a rather complete recovery of gross motor functions 
such as those involved in locomotion, climbing, and 
maintenance of equilibrium on floor or elevated walk. 
There was no sign of permanent impairment in cutane¬ 
ous sensitivity. There were some signs of persistent 
proprioceptive deficiency. Manipulation of the latch- 
hox mechanisms and the ability to dig through an ob¬ 
struction were not impaired by the destruction of a 
large cross-scctional area of the cord. There was evi¬ 
dence of reiention of the latch-box habit which had 
been learned before operation. 

No. 7. I'emale Albino (used as a normal control 
before operation) 

Lesions, The lesion oji the left side at the second 
cervical level had crossed the midline interrupting the 
fasciculus gracilis on the right side. All of the left half 
of the cord had been severed except a very small por¬ 
tion of the most medial left fasciculus gracilis and cor- 
tico-spinal tracts together with the most medial por¬ 
tion of the median ventral funiculus (Figure lOA). 
The lesion at the right side in the region of the fifth 
cervical root (Figure lOB) interrupted the whole 
right half of the cord with the exception of the fibers 
of the vcntro-laicral funiculus. It is possible that the 
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for No, 6, that is, it was inelifective in face washing 
anc/ cocf/c/ not be used to remove adhesive tape from 
tlic left vibrissae. 

Cortical slimulaiion. Stimulation of the left cor¬ 
tex produced adduction of the right forepaw and dor- 
siflexion at the wrist. Stimulation of the right cortex 
was followed by adduction of the left forepaw and 
dorsiflexion at the wrist, and, at one time, the foot was 
very defiiiitcly thrust forward. No movements of the 
liind legs were elicited. 

Casks ok Doksal Section in the Cervical Region 

No. d'. Hooded Female 

fiosiov. The lesion, which was at the level of the 
second cervical root, interrupted most of the dorsal 
half of the cord. All tracts of the dorsal funiculus were 
cut, together with both dorsal horns of gray matter, 
'riicre was partial interruption of both riibro-spinal 
tracts (Figure 11). 

Heusilivily. There was evidence of propriocep¬ 
tive deficiency at firsts but this was not permanent. 

Motor control. On the first day after the opera¬ 
tion the hind legs were spread out from the body at 
an angle of about 90° and moved in a wide arc as the 
body was propelled on the table. The hind part of 
the body was lifted a little. The foes of the forepaws 
were clasped into fists and the animal sometimes stepped 
on the dorsum of a forepaw. The hind legs sprawled 
over the edges of the elevated pathway and were not 
drawn up. She showed gradual improvement in her 
walk on a tabic and on the elevated pathway during the 








il;\ys. ilays llu' liiii'l ft'in slij>}Hnl 

h:it.'k when .she was walkinji nn a siuniiih Mirfaie amt 
iiiK' (ir llu; cnht'r was ilia^'i'cd imw ami iIumk The hire" 
paw>s were ilraj'j'ed as slur swunj; her hmly frotii side 
(r) siile «luriiiK ihe lirsi few days. She .'■nmeliiiies 
.siepjied on l)ic ihir.sum (»f ilie forepaws hiii most fn.- 
qucnily ihe iocs were spread as ilie foot was jdaeeit 
She gradually ohlained heller eonirol of all feel ami 
they were hroiiKlu in eloser lo ihe hmly line in walkini;. 
Stic used cither hand or htnli in iiiani|uilaiinp; the lever 
in ihc )iip;li |iosilion In ilie laleli-hox. She used both 
hands in dinging vhnnip[h shaviii);.s lo hiod and sia'iiied 
to use ihcin eijLUilly well, 

Jh’tnl-liitih coordltiiitioiis. She usetl her hands in 
clumsy fashion to W!i,sh her face .shortly after ilur opera- 
tinn. Wiihin ten days afier ihe operalion slie readily 
removed adhesive lape from llie vihrissae on eiilier side 
by the use of the hand on ihe same si<le. I frequemly 
observed scratchinf^ of head and nose hy ihe Itind lej^ 
on either side. 
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Molar (earnitig. On the elevated pathway four 
days after operation, she managed to move a short dis¬ 
tance along it but the movements looked more like 
swimming than like walking. All feet were astride 
the pole and their movement made sufficient contact 
with the pole to cause some progression. Her first trip 
from end to end of the pole was made in this fashion 
a few days later. Fifteen days after operation she 
walked the whole length of the pole without showing 
mucli disability. There was some tendency to allow 
a foot to hang over the side of the pole, particularly 
udien at rest, even up to the time of autopsy. She 
learned to manipulate the latch-box without difficulty. 
•She was not tried on the maze. 

Cortical sllmnlallon. Clear movements of the 
right forepaw and the right hind foot were obtained in 
rc.sponsc to stimulation of the left motor cortex. Move¬ 
ments of the left hind limb followed stimulation of the 
right motor cortex but no clear movements of the left 
forepaw were obtained. 

This animal, with the dorsal funiculus completely 
severed and some injury to the rubro-spinal tracts of 
both sides, showed little evidence of permanent im¬ 
pairment so far as the tests used permit of a conclu¬ 
sion. At the end of an observation period of one and 
onc-haH months her behavior was in every respect very 
much like that of a normal animal. 

No. 0. Hooded Female 

Lrsioti. The lesion at the second cervical level 
inlerrupted both dorsal horns of gray matter, all of 
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llic (lorsiil funiculus, niul a poriion nf the lofi lateral 
funiculus. 'I’racts cut \v<‘tc the fasi iculi j^fiacilis anil 
cuticalus nf bnih siilcs, the cniiicii-.spiiial tract, and a 
part nf the ruhm-spinal tract on the left side (I'i.uurc 
12 ).. 

St’iislliviiy, Nn apparent di(ferencc.'> cniild he 
di.scovercd luilween llii.s animal and iS’n. H in this re¬ 
spect. 

Afoior trjnli'fjl. In general, nintor cmiinl was 
niucli the .same as tliar repnried for Nn. S, c.vcepi that 
it was rostorcil in a semblance of nnrmal beluu'inr at 
an earlier date than.for the abnve atiimal. Her bind 
lej^s were nut sprawled nut from ilie body sn widely 
as were those nf Ni). H. On the fniirtli day after tin; 
operation her walk on a table was very much like that 
of a normal animal. Within ?^^ days fnllowinjt tin- 
operation the only tests that .‘■eenied in liisiinipiish her 
from a normal animal were ibose nn die ele\'aied path¬ 
way and on climbinif or dinp;iiij' in a verlieal polo. 
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C'olUrnI of the hiud legs on the elevated pathway 
seemed to be poor for some time. Otherwise her be¬ 
ll nvior seemed to be that of a normal animal. 

Ilead-timb cooidinalions. From the fifth day 
after llic operation face washing was normal and other 
reactions to stimuli in the head region were normal. 

Mnlor learning. She readily learned to walk the 
elevated pathway, going the whole distance five days 
after operation, Control of the hind limbs returned 
to the point where she was able to walk the path about 
as well as a normal. She used both front and hind 
feet in digging though the shavings to food. The 
latch-box' gave her no difficulty since she quickly 
learned to operate the lever in any position used. Pre¬ 
ference for tlie right hand was indicated. 

Cortical siimiilalion. Good clear movements of 
the forelegs were obtained in response to stimulation 
of the motor areas, the left foreleg showing adduction 
to slimitlation of the right cortex and the right foreleg 
adduction in response to stimulation of the left cortex. 

'I'his case, with complete section of the long paths of 
the dorsal funiculus and injury to the left rubro-spinal 
tract, sliowcd a marked recovery from injury in a very 
short time, 

CasI'. ok Complete Transverse Section of the Cord 

No. to. Female Albino 

Lesions. Histological examination showed com- 
pk'ic iranscction of the cord at the level of the seventh 
thoracic. 

Scnsillvily. There was no evidence at any time 
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Sifter the npersuion lliai this animal w.i'; s<:ii‘>ilive tn 
stimulatinn on tlie rear ji.trt nf the hmly m the hiinl 
legs, Ffiradie stiniulatimi and break slmeks were vim'»I 
in varying .stretigth. pinching, pricking the skin, and 
pulling liairs. In rcspitiise in none of ihe'C siiimih w.is 
there any sipieaUng. When siisjumded hy nuans of ,i 
belt jiassed about the body, and <«iihjecled to slimula- 
lit)n which wonM cause stpiealing in a normal animal 
or in an animal with two sections at liitferent IcveU of 
the cord, she would go right on with f.ua* w.jshing .uid 
give no evidence ttf emotional disturbance, riiere 
was never any eleaningof die rear parts of the hoilv. 

Refltwes. Relieves of the hind limbs wire ih' 
pressed for a short time only alter tlie o)ier.itioii. and 
then fully recovered. :\ h.tif lunir after die oper.itioii 
there were good rellev nioveiiienis of the hind limit-. 
If tlie animal was .suspemled, stinnd.itioii "( one teg 
would cause lle.vion in that memher .md e\(eii>ion in 
the oppiisite one. Riiicliiiig the (ail cau'-eil a sort it( 
mass relle.v of the whole rear portion of die body. 
.Scratch relle.ves of the hind leg would lollow slimula 
lion of die correspomliiig llank or side of die .ihdiuiieii 
lU alxnit the nipple, line. In the early itevioil of oft'-er 
vations defecation and urinaiitin did not oci ur without 
extra .stimulation. When the hhutder heiame very 
full it was autoiiiaiicallv em|)(ied. ]| could Ite siimn- 
lateil to empty its conicius hy stroking die .iluhtmen 
geiuiy or hy tapping over the region of the hhuiih'r. 
Defecatinn occurred during die early dav' afler opei .i 
tion when the animal was suspendnl fur siimulaii<iii 
of any kind, and while such .stimuli were being ap- 
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plied. 'I’his animal was kept for a little more than six 
inniiths after the operation, during which time inter¬ 
mittent observations were made on her. Elimination 
of urine and feces became automatic some time after 
tlie operati(Ju. Mineral oil was used from time to time 
in order to prevent stasis. 

General behavior and recovery data. The animal 
moved about very readily within a short time after the 
operation, using the front legs to support the fore part 
of the body and to propel the body. All activities of 
the fore part of the body were apparently normal. 
In locomotion, movements of the hind legs occurred 
only when some rough surface over which the body 
passed offered stimulation directly to the abdomen or 
to tlie legs themselves. Kicking movements of the hind 
legs sometimes occurred if the bladder was distended. 
Wlien the experimenter took the animal and pulled 
her along on a smooth surface there were no stepping 
movement.s of the hind legs. When hanging by the 
fenepaws to a pole she did not move the hind legs in 
any endeavor to climb up onto the pole, She often 
climbed up the side of the cage using the forepaws 
only. There was no evidence of any sensory or motor 
recovery of the hind limbs so far as “voluntary” con¬ 
trol of movements of the rear part of the body was 
concerned. No evidence was obtained which would 
iiidiciUC passage of an impulse around the block in the 
(.-ord, 'I'his animal was used over a long period of time 
in an ullcmpt to establish conditioned reflex of the left 
hind leg. She gave no evidence of conditioning to the 
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(iriyinally iiuliffcicni <>liinulu!i whiili w;i!- a lij’lit (mi- 
tact (in the Icj;. 

(!r/iluiil flimuhilion. t’lisir iiKivcnu’iits of c.u h 
Ilf th(; fnri’paws were (ihtaincil luit nu irunciiieiiis nf 
the hi ml lei’s. 
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EXPERIMENTAL RESULTS 

SUMMAKY OF PROTOCOLS IN CASES OF DouDLE SECTION 

Long fiber tracts or parts of such tracts that remained 
intact arc indicated for each animal. Any portion of 
c/ic ventral funicufi that remained is also described, 
No. 1 liad intact the left ventral and part of the left 
dorsal spino-ccrcbellar tract with the medium parts 
only of the ventral funiculus. In No. 2 the spino¬ 
cerebellar tracts on the right, and the left ventral fun- 
iculu.s, were intact. Marginal portions of the right 
si)ino-c:erel)ellar tracts, complete left spino-cerebellar 
tracts, and a small part of the left ventral funiculus 
were uninjured in No. 2. No. 4 had intact the whole 
right ventral and lateral funiculi which meant that 
t/ierc was no injury to the right cerebellar tracts or 
the right rubro-spinal tract. Tracts remaining unin¬ 
jured in No. 5 were the left rubro-spinal and the left 
spino-ccrcbellar tracts. A part of the left ventral fun¬ 
iculus also remained in this animal. No. 6 possessed 
only the right ventral funiculus and the right spino- 
ccrcbellar tracts. Portions not severed in the cord of 
No. 7 were the right spino-cerebellar tracts and a 
small median part of the left ventral funiculus. 

In no case were there any demonstrated long ascend- 
ifig tracts ffitact except the spujo-ce/ehclla/, and the} 
were conlincd to one side only with the exception of 
one rase, No. .1, in which the left cerebellar tracts and 
a small portion of the right cerebellar tracts remained. 

[Ml] 
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Since ihcrc arc in man sinim-olivary. spinn-imlal, ami 
spiiin-ihalaniic ir;u'(s which ascciul in the lateral funic¬ 
ulus, it is prnhahlc that such tracts nr pitriiMns nf them 
were intact on one si'le. in six of the seven cases of 
tiouhle cervical section. 

Positions of such (Uscemliii}; tracts as the veslibuht- 
spinal, lecto-spinal, ami ihalanvospinal, which have 
been tlescribeil in man, are not known ftir the rat. Init 
it is proltahle that they occupy portions of the lateral 
ami ventral funiculi. Assuinin,n that such tracts exist 
in the rat ami that they are siiuaicil as in the coni of 
man, it is proliahlc that they were funciiuiial in some 
of our cases with dtiuble .<t!ciion in the ct'rvical rci'ion. 
'riie cortien-spinal ami Scluil(/.‘s comma tracts were 
completely severed in all cases. 'I'lie nilim-.spiiial tract 
was left intact on one side only in two cases, namely, 
Nos. 4 and .*). 

licfnirior f^ec//7>i’rv Ihita 

*SVn.r'>cv tUilurluittccs. No evidence was oht.iiniol 
for pcrinaneni sensory tlisiurhance.s apart from those 
which indicated proprioceptive defect except in the 
case of No, 1 which was apparently analj^esic for the 
period of observation. 

The most certain cviilcnce for tactile sensitivity ob¬ 
tained in this study came from cases where electrical 
stijiuili had been applied ir) various parts of the skin 
for some time, Followinff a series of electrical stim¬ 
uli, squealiiij; c(uild he elicited hy louchin}; the animal 
on cither side, sirokinn the hair, or even blowin); on 
the hairs at some point. Animals showinj» this type i>f 
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I’csponse for both sides of the body were Nos. S and 6 
of the protocoJs, as weJJ as No. 4 which was used in 
coiiditiiming experiments. No. 4 had a complete left 
liciniscction; No. 5 had practically complete hemisec- 
lion of the right side of the cord; and No. 6, a com¬ 
plete hemisectioii of the left side of the cord. This 
would seem to indicate that tactile impulses from both 
sides of the body may pass headward through the in- 
t.act portions of one side of the cord. 

Motor control. Coordinations of limbs for stand¬ 
ing, walking, running, and climbing showed a gradual 
return in all the cases. There was some evidence that 
Nos. 4 and 5, with nibro-spinal tracts of one side in¬ 
tact in each case, recovered control more readily than 
other cases where such tracts had been completely sev¬ 
ered, Hind limbs were less impaired for locomotion 
and recovered more quickly than forelimbs. The 
greatest impairment in the use of the forelimb was al¬ 
ways on the side of the most complete lesion. Gross 
movements were recovered for the forelimb on the side 
of the most complete lesion in all cases, though the ani¬ 
mals were never successful in using this forelimb for 
movements requiring finer adaptation, such as manipu¬ 
lation of a lever, grasping pieces of food, removal of 
adhesive tape from die vibrissae of the same side, or 
for effective face washing. 

Comparison of No. I with No. 3 furnishes interesting 
evidence on recovery of finer manipulations of the 
hand. No. 1 suffered a greater lesion of the cord on 
the left side than the maximum lesion of No. 3, which 
was on the right side. No. 3 did not recover the use 
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nf the ri^Iu Itatiil for /iiici' rnovL'nicnls but was uhlf ii( 
use (lie left liaml for face wasliioj; :iu»l iDaDiimlatinn 
nf (he laleli-lutx ineelianisin. JVo. 1 had a eoinjilctc 
lesion of all lonij; traels mi the riKlii '^ide and it was 
noted that the left liatid, in spite of severe iiijui v on 
that side, l eeovercd .sutlieieiitly for fai e-wasliin;' 
movements. I,uek»f reeoverv ol the rialii hand in No. 
^ may have Inaai related to the fai l that she eould more 
freely use the left baud heeause of lesser injuiy on 
that side, while No. I, fotxed to use the left hand in 
sidle of severe injury oii that side, showed eoiisider.shle 
recovery of ilie niember. This .suj'jp'sts that the deK'ee 
of recovery is, wdiliiii limits. Ic's ilependeiii upon the 
exteni of injiuy than upon compulsory U'e of the limb, 
lioeoniolion of a sort ru iiirx'd in all * .ises vviihin a 
few days after (be sreond operation and, so far a^ ob¬ 
servations jito, (be pattern of locomotion seemed to be 
that of tlic normal animal. No anitiial of the m-vcm 
cases was ever tdiserved to stand on the hind ftut in 
the spontaneous fashion fret|uontly e\hibile>l by the 
normal animal, 'I'hai they w-ere able to do this, was 
evidenced by their ability to stand on the bind h’jjs in 
order to operate the lateh-meclianism in the lii);li posi- 
lion. 

Ilead-Hmh coordiiKiiions. Animals with double 
section carried out bmly-eleanini' operations similar to 
those of normal animals. They waoe able to ic.u t to 
the locus of a .stimulus applied U) the body eauilud to 
the lesions. In all eases the forelimli on the side of 
the most severe or complete lesion was most iiiip.iired, 
althougli in eases of complete hemisceiion the fore- 
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linih on the same side could be thrust forward in an 
ineffective face-cleaning gesture if adhesive tape were 
placed over the vibrissae on that side. No. 4, with a 
clean left hcmiscction, was observed to use either the 
left or the right hind foot in scratching the ear or head. 
No. 5, with complete right hemtsection of the cord, 
used the right hind foot for scratching the face and 
ear when adhesive tape had been applied to the vi- 
brissac on the right side. She had quite free use of 
the left hind foot. 

Motor Icaniitifj. Records of normal animals in 
learning the simple T-maze arc shown in Table 1. The 

TA15LE I 

Individuai. Riicoiuis OF Luarninc. on Simple T-Maze 
Noumal Animals 
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iiaiinals mx'io traiiu'il to tn Oiciil at ilie rij^lii J^iilc 
(irsr, and, upon rciuliiti^ iln; friu:ri<ni, ilicv wint' 
starlcil riiiuiii)ff lo flic left side of ilic saim* apparatus. 
Table 2 sliows tltc reimds of four aniiuah witli linuldi- 
section in the cervical cord, for the same maze lU'oh- 
lenis- The avera[fL' normal record is itiserteil in this 
table for purposes of comparison with the records of 
operated animals. In learninj; to to food at the 
ripihi', the operated animals made from two ii» sis. limes 
as many errors as the averafre normal animal, and in 
learning to i^o to food at the left side, tlrey a^Min made 
from two to four times the numher of errors made hy 
the avciaj^c inirmal animal. Of the operated I'ases 
run on the maze problems, one, Is’o. failed lo reach 
the criterion of learning; in either ease in the number 
(if trials j^iven. 8hc was ^pven UU runs to the l ij'lu 
side and ISI runs to the left sitle withtmi sliowiti|r any 
tendency lo cut down her reetird of about oiu- errov 
per (lay. 

The Icarniiiit proirress on the lalch-lni.v is shown for 
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the door wJiiJe I3a shows their r^ite of learning for 
the same mechanism on the right side of the door. 
J'inures J3i> .md tell the same stacy fosr normal con¬ 
trols. The records upon which these curves are based 
are given in Table 3, which gives for each day the av¬ 
erage time in seconds of each animal’s performance. 
J hese records seem to indicate that both groups of an¬ 
imals show about the same relative rate of improve¬ 
ment in performance but that the operated animals do 
not reach the level of performance of normal animals. 
Ojierateil cases arc definitely slower in their reactions 
to the latch mechanism, although some operated cases 
are able to equal normal records. 

I'wo cases with double section, Nos. 6 and 7 de- 
scrihed in the protocols, were operated after they had 
served as normal controls on the problems. Records of 
their j)erformancc on the latch-box made just previous 
to the (irst operation, when compared with records 
made after the operations, show no impairment of abil¬ 
ity to operate the mechanism. Records of these cases 
indicate no greater loss of the habit than that shown 
by normal animals over an equal period of time. Cases 
that had learned the latch mechanism after two opera¬ 
tions evidenced no loss of the habit after periods as 
long as three months after original learning. 

I'ablc 4 summarizes the evidence regarding lesions, 
positions of lesions in the cord, maze records, the mini- 
nuim time in seconds of the best performance on the 
latch-box, the hand preference for the latch-mechan¬ 
ism, and the hand used in face washing, for the cases 
with double cervical section of the cord. Records for 
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live eases arc f'iveti in ihis taMe, Tliese are tlic lirst live 
eases tleseribed in the proi(H’o|s. 

SUMM.AKV <»• rK<mK.:()l,S IN (“.ASI S (ll- I)(iU^.\l, Sl tTIiiN 
AND C't)MlM,I,Ti: 'I'KANSla noN 

Dorsal Svftion in the drrviral Reiji'in. 'I'he e:i''es nf 
sin^fle dinsa) section showed priuiieally no perinanciit 
symptoms of injury to the eonl. 'J’herc was eonsiilera- 
blc motor impairment in the (irsi tlays wiih litilc evi¬ 
dence of sensory impairment in iliese eases, except for 
proprioceptive control. At the end of a month aiid-a- 
half period of observati<in lliey showed n«i sijfns of 



tOOUUlNATINO MliCIIANISMS OF TUB SFINAl CORD 541 


defect and their general behavior and reactions to tests 
were ()uitc comparable to those of normal animals. 

GoUipIcle Seclion in the Thoracic Region. This case, 
No. 10 of the protocols, showed no recovery of co¬ 
ordinated movements other than those which can be 
carried out under the control of isolated spinal seg¬ 
ments. There was no evidence for conduction past the 
lesion, nervous or muscular. Flooker and Nicholas 
(6) obtained evidence of conduction past a complete 
break in the cord in newborn rats which had been oper¬ 
ated in iilero. They found no histological evidence for 
regeneration of the nervous elements of the cord. They 
c.x'plained tlie conduction in terms of muscular tensions 
sot up whicli might stimulate proprioceptive fibers 
loaiiing to intact portions of the cord beyond the block. 
No evidence of such transmission of impulses either in 
the cephalad or caiidad direction was obtained during 
the six months and more of observation on this animal, 
Ilisudogical examination showed the lesion to be com¬ 
plete at the seventh thoracic level. 

An'MMPTS AT Conditioning 

Animals used for this work were a normal rat, No. 
4, with double cervical section of the cord, and No. 10 
with complete transection of the cord. 

'I'lie animals were given break-shock stimuli applied 
to the left liind foot and contact stimuli, touch with 
the riihbcr end of a pencil on the thigh from which 
llu: liair had been clipped. An indifferent electrode 
was fastened to the back of the animal and the shock 
was administered to the left foot. 







III tilt! mini);il iiiiini.il, ,Hilioiji;|i were run 'tvcr :\ 
Hcrinil Ilf tvvii nioiitlis rlirn* never miv evulnu e nf 
lluxiim Ilf tin' Ivjt in re'p'iii'ie l*i Ii ;iliiiii’. Kepeli- 
tifin of slineks niUM'il i'niiHion;il i'm ilenieiil wliii li 
jicrnitvl loluive a I.M'ilii.iiiiij; ellnl fnr (oiuael ^tiniuli. 
The animal M|iie,iletl in re>|i<tn>e tn ,i railiei lai^je per- 
fcniiine of laeiile Miiiinli alter Ine.ik .•'li'nk'* li.iil lieen 
jfiveii for some time. 

In the ran'of the eom|ih‘U’ly ir;mH'v ie»l .mimal ihne 
was no nppareiu eflei l of ilie siinnilaiioii at .my time 
e.\eepl fur rellex jerkinj' nf (he foMi i*i the >liMi'k. 'J'liis 
animal very freijnently tMiilinuetl f.iee washiii); while 
heinii:stimulated widi snliii ii-ntly stroii)* dim ks (o eaiiM: 
vinlciitemulional exeiieinent in the iinrmal anim.il. The 
ease with dotdde seetion nl ilie r»*ril le^pmided hy 
siiuealinj;, to tlie same stieiij'ih of siimiil.nion .h did ilie 
normal and, after snme seven himdred lueipjii Imndied 
eomhined stimuli, he he], mu to show a rather deliniie re- 
spouse to eoiiiaet on the h-jf. 'I'liere w.i-i jirivkmu np 
of the ears and a slight luriiinj^ nf tlw he.id to the left 
side, a kind of air of expeviamy, aevomjiaiiied Iw 
si]uealiti]' in response toahnut i of the lai tile silmuli 
on some days. 



VII 


DISCUSSION 

Afferent and efferent conduction past a double break 
in the cervical cord of the rat has been demonstrated in 
cases with complete section of one-half of the cord and 
interruption of all but the ventral and ventro-lateral 
funiculi of the other side. The afferent impulses so 
conducted include protopathic, equal conduction on 
both sides with complete cervical hemisection; kinaes- 
ihctic, in all cases probably impaired, but sufficient to 
permit walking the elevated pathway; tactile, under 
emotional facilitation and as evidenced by cleaning 
reactions for both sides of the body. Efferent impulses 
include initiation of scratch reflex, hind leg to head, 
when hemisection was complete on either the same 
or the opposite side; cleaning reactions, head to body, 
for both sides; orientation of the body in response to 
stimulation of the receptors of the head, in maze run¬ 
ning; postural coordinations of rising on the hind feet 
in response to stimulation of the receptors of the head. 

Tlie reactions were less perfect than in normal ani¬ 
mals, but they show that afferent impulses, tactile and 
protopathic, can pass a complete hemisection of the 
cord for the same or for the opposite side. Motor im¬ 
pulses can pass such blocks in the cervical cord, 
initiating for either side, simple reflexes, coordination 
l)clwecn head and limbs in scratch reflexes or cleaning 
reactions, postural responses and orientation of the 
body. 


[543] 
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'rill'. MixiiANisM ui- < vi»>M 

\Vlt'.U is llu- iin'i liaiii>ni Ilf ntiiiUu timi in t iiM S? 
fi may bo (hat (he in(a< I ounnci tinns, iif mir siiif wiih 
tl(c olive, (lie vcslilnil.ir llie ici<'lu-|hiiii. the 

midiirain, anti ibe tiralannis, wnc stiillu-iriu lo o;my 
(Hit all fiinctioiiii of the limbs of boili siilos. ’I'liis seems 
improbable baauKc i( is inipossibic (<• (<irr(;laie eiibei 
sensory or motor fniu iion widi (lie side in whieb lliesc 
tracis reaiiuincd intaei. It is improbable because rif ibc 
evidence for a relationship between recovery and rela¬ 
tive extent of Icsionsi on the two sides. Hilateral .sec¬ 
tion of other tracts, the cortico spinal, nibro-spinal, 
gracilis, and euncaius, results in no more evident bi¬ 
lateral diRliirbance than licmisei (ion. b'inally. (be 
observations of l.asldey and Uall (7) show no signili- 
can( .syjnp(o(ns after section of tbe ventral and ventro¬ 
lateral funiculi alone. 

Ii may be that there are scattered long libers in all 
pans of tbe cord which normally have all fuiu'iions. 
“^riii.s is not borne out by stndies of degeneraiioii. I’be 
few long libers in tbe major tracts demoiisirable by de¬ 
generation metliods, which have .separau; origin or 
termination from the main pan of the tract, seem in- 
adcriualc to carry tlw mass of excitation involved in 
complex integrated iieiiviiics. 

It is possible that conduction may be by means of 
long fibers erossing from one-lialf of the cord to the 
other in the interval between tbe levels of tlie two 
sections. Degeneriuion .studies .slmw some suib eioss- 
ing for many tracts but the numlter of libers is small in 
proportion to the bulk of ibe traci.s. .Such iTn.Shinj,f 
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fillers cannot explain the phenomena observed in effer- 
eiu conduction which recovers most rapidly and 
completely. Evidence against it is furnished by two 
cases in this study, Nos. 1 and 2, in which the cortico¬ 
spinal tracts were completely severed at one level. 
Lashley anti Ball demonstrated that the cortico-spinal 
tract had been completely severed at one level in some 
of their cases and that in others the rubro-spinals had 
been completely severed at one level. 

From the evidence now available it seems most prob¬ 
able that conduction in these cases of double section 
of the cervical cord is through arcuate systems. 

CiiAiucTRU OF Recovery 

The (|Ucstion as to whether this is a normal or vi¬ 
carious function remains to be answered. It is prob¬ 
able that conduction of all types of impulse must be a 
normal function of arcuate fibers. Normally it does 
not play the most important role, since reintegration is 
necessary after establishment of lesions. Rothmann 
(16) has suggested that phylogenetically old systems 
remain in the more highly developed species but that 
the liighcr centers have developed long and more direct 
paths for the control of lower centers. In the intact 
animal both systems function in the integration of 
movements. He assumes that learned movements are 
very largely under the control of direct paths from the 
higher centers, but, in the absence of such direct con¬ 
nections, the control may again be assumed by the more 
devious routes. The evidence for restitution of the 
control of movements in the cases studied during the 
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ctiiirsc ft( our cxjtei'iincms stciiis (o loml support tn the 
theory of Rollinv.inti. 

In these cases It is ditlicult to slate liow imi( li nf the 
reac<iuisilion of function which occurs is «lue to re- 
covety from shock, how nmch is due 1“ ;ui|uisilion of 
function vicariously l>y prcviinisly non-fumtional or 
other-functional tracts, ami how nuich is to be at- 
tribuleil to ability to get aloii^ without the lost fune- 
tinns. 

The pieliire immediately after the rtpevation and for 
Some time follcnvinj; is one of nearly complete abolition 
of function. Rt'lle.v re.s|nmse.s to protopathie .stimuli 
can he oluaincd a few initititcs after the second opera- 
lion ha.s been eompleied, although in .some cases, and 
especially in that t»l No. I, there is (ividence of aiiab'c;- 
sia. (jfoss movements of the limbs occur .sliorilv after 
operation and always on the second day following hut 
d\e.y -iwe nni svell coovdiivated (or some time. Within 
two to three days after operation the animals cxhihii 
a fair decree of coordination of the limbs in locomti- 
tion. Oricfitntion is [toor at first hut the animal soon 
learn,s to avoid olcstaeles in it.s path. (’«iordinaiei! head- 
limb rclle.xes, face cleaning, are someiime.s exhibited 
on the (lay following the operation, although they arc 
not very efTcclive when they first appear. 'J'his may 
indicate that a part of the reaerpiisiiion of fuiieiion is 
due to recovery from shock. 

The performance of the animals on the elevaie(l path¬ 
way ofTcrs evidence of improvement in sensorimoior 
control witli practice. No mail(;r when they were lirsi 
exposed to this situation after the operations, and ilie 
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variation in time is from six days to two hundred days 
after douhle cervical section, the animals had to have 
a certain amount of practice before they acquired the 
ability to adapt to such a situation. This holds true as 
well for maze and latch-box performances, in each of 
which there were considerable variations in the length 
of time after operation before the animals were started. 
Instances of this kind do not point to recovery from 
shock effects, but they indicate that the remaining con¬ 
nections may be improved through practice at no mat¬ 
ter what time they may be exercised. 

The animals evidently learn to get along without cer¬ 
tain funciions which arc permanently lost. In all cases 
they survived and cared for themselves without ability 
to use one forclimb in finer manipulations. In the case 
of No. 2, although the right hand recovered sufficiently 
to be used in face washing, it was not used for manipu¬ 
lation r)f tlic latch mechanism. This animal resorted 
to the use of her mouth when exposed to the situation in 
which the lever was placed so high that it required 
reaching up to manipulate it with her hand. Here we 
liavc evidence of a substitutional activity which is in¬ 
dicative of learning to get along without a lost function. 

Since there are more apparent similarities than dif¬ 
ferences ill the abilities of the animals subjected to two 
lesions of the cord upon recovery from symptoms of 
such operations, it would incline one to believe that no 
matter what particular fibers of the ventral and ventro¬ 
lateral cervical cord arc intact, they may function in 
about the same capacity. This does not fully answer 
the question as to whether functions are vicariously 
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Liken liver by muIi o»iii nr ivliiiliei tlierr is 

mure ellieieni iUili/..i(ion of nsiiliKil fiiniri'His in ilie 
jiiiilioiih left 

Observaiions rtii l((■|lli'■n lion- of the mril in inonl.i'Vs 
l(‘il M'linier (.’()) lo min (nilr lli.il "as no ll•;;^n»'l,^nlln 
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sitles in cases of lu'iiiisi’dion tif dir cord In* staled ibat 
“it ap|i(Mis that in the nirnikey at any raii\ ouinjt proli- 
ably to the less hif^bly oifMiiizcil si;jie 'd its -.pinal 
coi'it, resliuition of (he m-iisoi v linn (ions otetii' at a 
iiuieb earlier dale afier iiillieiioii id an iiijiii y iban ob~ 
fains in the bi^'lily or.i'ani/ed cord of man” f p. siH]. 

Imlicaiinns are that leinporary slnnk elfn is play 
some part in the recovciy of (be animals bur ibal a 
lai'm* part of the recovery comes alinni iliinnjfb a moie 
ellieicnt milixation of ibe remainiiM' liber iraii<- of one 
side of the eord whieli is the eonseipienee of spraiiaiu- 
oiis use and forced cxereisii. 

Mi-.ciiaxisms III- Ri t'o\ i:ity 

Some evidence lias been obtained in this study as to 
ibe meclianisms concerned in recovery. No. lU. with 
cmnpleie triuiseetinn of the c<irii at the level of the 
seventb iboracic root, has demonstraieil the hmifed i .0 
pac.ity of recovery in isolated sep.mmis of the eord. 
'I'liere was no recovery of ni'ivc-meiits e\eepi ilnoe of a 
purely local rede.v nature and. at no time, any eviib-nee 
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of coiuluctioii past the complete break in the cord, 
'rhere was never any sign of coordination of niove- 
nienis of die liind limbs with those of the forclimbs in 
this animal. 

It is possible that the necessity of conduction past 
the break is a factor in recovery. Necessity for prac¬ 
tice of a limb may have an influence in its recovery. 
The work of Oden and Franx (U) has shown that 
little recovery took place in paralyzed members unless 
they were subjected to special treatment and forced in¬ 
to use. No. 3, of our double cervical cases, with the 
minimal lesion on the left side, used the left forepaw 
for finer movements and showed no recovery of the 
right ff)repaw for such activities. The lesion on the 
right side in No. 3 was no greater than the lesion on 
the: left side in No. 1 who recovered the use of her left 
forepaw for face washing. That this recovery took 
place in No. I may be due to the fact that all long 
tracts on the right side of the cord had been completely 
severed in this animal. Exercise achieved as a conse¬ 
quence of stimuli applied to the body and head may 
have been a factor in more ready adaptation on the part 
of other animals as well. Definite efforts were made 
to excite head reactions to the body as well as to stimu¬ 
late limb reactions to the head. The fact that any re¬ 
action was obtained in the first place, however, indicates 
that paths for the passage of such impulses must have 
been open from the beginning. 

'rhero are indications that recovery may be related 
to the length of the intcM vcning segment of the cord be¬ 
tween the two lesions. Nos. anil S, each with lesions 



in the sccojul ;iii<l imirtli lerviral mui level'*, rrtn.htied 
slow in movciueiiis f^ciKT;illv aitii ihr ponresi 

rccnids <if all ii» the maze ami lauh‘ho\, 'I lie lailnie 
of Nt). 5 to adapt to the simple ma/e is the more sur- 
prisinjf in view of the f.u t iliat slie wn'* aide to relearn 
an 8 ciiJ-de-sae maze without tmali rvidejice i»f loss, 
after her failure on the simple maze. It w.is ni<Kt 
tliiVieull to keep these two animals in j'ootl physiial 
condition, no matter how well they were careil for. ()n 
the oihcc hand, No. 4, with lesions exactly similar in 
those of No. except lltat they were mme widely 
separatctl, ^ave evidence of imich hctirr cofiirtd of 
movements ^'cnerally and maile nuuh heiter maze .iiid 
latcli'liox records. No. 2, with lesions in the second and 
fifth cervical root rcj»iuns, also aK'urds evi<ltMUr that 
separation may he a (actor in recovciy. lirr per/nriii' 
aiice on the ntaze and lateh-lxi.v closely approaches 
that of N<i. 4 even iIioukIi her lesions were more 
severe. The only ce^niradictory evidence fitrnislird Is 
that of No. 1 whose lesions were more ,H‘vere and no 
farther separated than those of Nn.s. ,> and >. Her 
perforntance on the latch-bo.x, so fur as time reem ds are 
reliable, was closely similar to that of No.s. 2 and 4. 
Unf(>rtunately, maze records were not obtained for this 
animal. 

Some bits of evidence seem to point to a relation be¬ 
tween defects and complcteticss of section, No, I, witli 
very severe .sccturn, seemed to f^ive the clearest evidence 
of proiopaihic disturbance, but this observation was hM' 
only a sliort period after the Icsiojis were e.stahlished. 
Two cases, Nos. 4 and .I, in which the ruhro-siiinal 
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Liacts of one side were intact, seemed to have tlie least 
iliniciilly in adjustment to the elevated pathway. Con- 
siderio)' the two lesions in the same animal, it was evi¬ 
dent that recovery of finer manipulations of the fore¬ 
arm occurred on the side of the least complete lesion. 

That emotional reinforcement may be a factor in 
passage of the block by impulses has been indicated 
by observations on several cases of double cervical 
section. As previously noted, responses to tactile stimu¬ 
lation arc diflicult to interpret in the rat. It was found 
fairly easy to elicit s(|ucaling to contact stimuli on the 
parts of the body caudad to the lesions when the animal 
had previously been subjected to moderately strong 
faradic stimulation on the body and limbs. 'I'his rein¬ 
forcement was evident for some little time after a series 
of faradit: stimuli had been given. I'hc fact that emo¬ 
tional reinforcement seems to operate under such a coii- 
dvdtut may have some vclatUui to vectwery by a prtieess 
of irradiation or spreading of the effects of localized 
stimuli. 

MoDIF'IAHILITY in vSF'PARATK Sl'INAI. SE(}MKNTS 

'I'hc work done on conditioning in this study has 
afforded no evidence for conditioning or modifiability 
of isolated spinal segments. There is sonic evidence of 
conditioning or facilitation in cases where a limited 
connection remains with the bead region. Further in¬ 
vestigation of this question is necessary before any con¬ 
clusion can be drawn about the possibility of 
establishing conditioned reflexes in animals with 
double cervical section of the cord. 
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nattR ffiilriitcui: iiu i,i» ;i\cr nnr i*-nivkTr ik la tu rlk m \ s-riMnHr 

iiiv can ilinrai i'jair, 

Uri n fait (fell vafinn^ fir )n rn * 1 ; rTf1fi»«l| nr iltTijjrllr ri i^inlritr fill 
a (ait iir« ik *riuil'ilik n iliwrc'i km| ^ ^ 

ilm fil'nrfvafnni^ i|c In frjr)p|'rf.ilj«ipi il^^i rp.'iVni ilaK'x k sMIi' ii 

i[fl*Hipi, 1.1 riinrihr, h rri!ij»r. Vaiii»iii ik vifJmjirj, f\ r.i»lo ji ik uri;irr, (hi 
a Im\ ikft M^\% ik h iiw fi iiipml tc^. On a 

l'a|P|P[f'riii"«np{p ni''ifin iw pih'i^ppi irpin rkk^. Jnii Ir^l-winihr timnlr 

rli funiic ilr *1', cl ilr la '‘[aii7 p1'i*pi/ f*lP a irnalilpf ik^ kHrun 

niiivkiluinifU. 

Dru intiTnaiPi ilaiPft Ir iCAir iPirniucni IVinulnr ilrn ikn^ !r« aiMpnanx 

ihiliviiliirk cfn|p|>*>^^ ikli« iriTr clink 
I ;i uiiuliutinty aiirrcvik fl rliruhk au ikU il'Mpl^k \\aS\^ Is 

iTirpcIlc i riwualr iln ral piipTriiirr ilan'i itr* 1,1* f^yr*' nnr in<iiif- 

plcfr ik In pipiMii^ lir In ppp'irllt ti ririiriM('Pi'*n fk r*'-p» k* /isp^imiN k^ 

vrp\iiamt ri kn vrmin-kirinm »k laiiur I »tkir>nra 

apiiN) r<iiu(>Ji[cR 1 npnpiripnmi niir i'in»h!Mjn;i |<p.r»|iaPtirj’i:r rrk^*^ 'kii\ 
iiV'Cr pifir hcinkrflinn ip*iviia)r 1 ’ipiPi'krr, kip^ipilifijiinr, «knn k^ 

l'7iii>ai'UtP)ciit nllnikiic, ppis» ^nllifniur |iMni i^ntMTikr am ik 

Jiiarrhcr ^iPr k (Parnnuri Imrik. nmnk h rlimiiiTii rpiPMinniPPrlk n 

riinnrrdp jiu (let ri^arrioPiR fir nirli't>rr iifmi |r* ikm ilu liippi^ Jr" 
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k£i.M’niP'»r?J 
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DIK KO(3RniNATK)NbMlvKANl!)MEN OES ROCKKNMAKKS 

(Kcfcrnl) 

l'> wnr drr lMa» lUcscr lInitr^ucluiriK, die Aufgnhuri dcr Ruckcnnuwks- 
Iciniii^ [MMhal coiuhiciion] imd dcr C/ciicsimR voii deit HiiuvirkiiiiKcn von 
Vcrlci^niiRcn dcR Riickcnmarkji cxjicriincnicH zu licljcllc/i, Es wurdw^ 
cfwarliHCfic Alhinoraiicri iind Itclmiihtc Knitcn vcrwciiddt. E.n wurden an 
dcti 'J'lcrch VcilciziinKfin dcs Huckciuimrkfl niisgcfiilirt. EiniRe Falle vvur- 
den iiiii (lup))c(tem ilnlhschniu dca NDckejininrki) jiriijJDricrt^ eiDiRe init 
Schniu hloss dcr DorHnlniuilc und dcr SirariRc dcr Dor.snhvurzcl; in citicin 
eliucincri Foil wnrde dns Riickcninark nm Niveau dcn sicbcnicn Jlrualncrvca 
vollkoinmcii durchiiclinitiunp 

En wiirden JkobachtiinRcn Rcinnclit an dcr senaorischen und inolorliichcji 
WidilcrhcrFicllunR. Es warden, zu vcrscliiedencn Zeiten nach den Opera^ 
lionen, Fri'dnnRcji dcr EmpfindunR [scnsiiivily] gcmnclil:. E» vi'urdcri 
IJcoluiclUiinRcn Rcmaclit an dcr WicdcrhcrslclIuiiR der motorise ben BC' 
licrmclnmR clcs >Steheivi, dca CjcliciiH, ties Laufens, dcs KlcUcrns, und dca 
Ciralicns. wurden FriifniiRcn dcr Zusammenwirkung^ [cDordijiatJoji] 

zwinrhen Kf^pt und (ilied Rcinacht. Man priiflc die moiorisclie Lernfrlliig- 
keit mil ciiicm erhdhten (Jclcisc [elevated riinwoy], mit cincni cinfaclien 
r*I.jdMriiuh lT’“fiinze 3 , und init deiij Rlinkckasten [Intch-boxJ, Man ver^ 
niK'liU', liedinRic Rc/lcxc zu biUlcn. 

I'MKUien in Text wciHcn auf deii Uni£nng dcr Schiidlgungcn bci den cin' 
zrliicji, in dicser Ujiicrj^udning vcrwcndelcn, Ticrc hiii. 

Die afTcrcnte und clFercnte Lcitiing iiber einen doppcltcn Bnicli dca Riick* 
cjnnnrkH dcr Hritte ist in FrillcJi dcmonsiricrl worden, in denen die cine hdlfte 
dcB KiickcnninrkH volkstlindig getrennt worden war und in denen nnf dcr 
afwiereii Sclie a lie FiinuHili ink Ausnahme dcr vciuralcn und vcntrolatcmlen 
in Hirer r.ciuing unlcrhrochen wetrden waren. Die niif diese Weise welter' 
gclcitcicn alfercntcn lrn|)ube sirul ii.n.i (1) Protopalhischc: Glciclic Lciiuiig 
nuf heidcit Sciten bei voDstiimligcr IlcmiHcktion dcs Nackcnmnrks; (2) 
Kiricstlicii^tclic: In alien Fallen walirHchcinlicIi bceiiitrachtigtj aber genugend 
znr Ennuglicliung dcs Gclicns niif dem crhdbtcn Gclcisc; (3) Tastimpnlse: 
zelgcn sicb uiUcr Einvvirkung dcr afFcklIvcn Bahniing [facilitation] und 
werden an Kcinigung.Hrcaktioncii nnf hcklcn Sciten dcs Kdrpcrs crwicscn. 
Die crwicsciicn cITcrcntcn Impulse scldicsscii in sich ein: Binicitung dca 
Krntzrcflcxcs (Hinterfuss nn den Kopf), bci vollattindiger Ilemiaektion 
emweder dcr sclbcn oder dcr cnlgcgengcsetztcii Scitc; ReiniBungsrenktionen 
(JCnjif an den Kdrper) auf beiden Sciten; Orientierung dcs Korpers a Is 
lirwiilcning auf Reizunp der Rczcploren dea Kopfes beim Lnbyrinthlniifen; 
IlnUungHkoordinierungen [poslurnl coordinations] dea Sich-Erhebens' auf 
den MiiUerbcinen als lleaktion auf Reizung der Rezeptoren dcs Kopfea. 

fsolierte Scgmcritc dcs ROckcnmai*ka erweiaen Wicderheratellung dcr 
lokalcii Re Ilex c nllcin, ohne IJcweis der Lcitung iiber den Bruch im Riicken- 
mnrk, Mnn crliidt kclneii Beweis dcr Bcdlngung im iaoiierten Riickcnmnrk 
und wcnig IJewcis fiir die llcdingung sowohl bci doppciter Sektion dcs 
Riickenmarks wic bcim normnicn Ticrc, unter den Bedinguiigen Jiescr 
lliUerfuirluing. 'i'icre mit Sektion dcs dorsnicii Teils dca Nackenmarka 
geben wenig llcwcis dniicrndcr Symptornc. 

I> aind Anwclsungcii gegeben worden in Bcziig nuf die Mekanismen der 
Ldiiing und der Cjcnesunp in dcr Fit lien doppciter Sektion dcs Nneken- 
friiirk**. 
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